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iViichaei J. Pelczar, Jr., President 

1 r r i j : i > ; ry. GiU'iOUa!-? ScMOQiS t ri the U S 

Teh years, at_m 'The .Council of Omdiraio Schools, in collabo- 
ration w'iMi The f.iraduate Record Examinations Board, estab- 
lished a panel on the subject of Alternative. Approaches to 
(imduotr education. The charge to the panel was "to exam- 
ine graduate education with respect to what it is and what it 
CMtW;] be. taking into consideration thi; need to respond to 
changing social circumstances.'' The report of this panel was 
published in lf)73 under the title 1 1 Scholarship for Society. " 
From an historical perspective the Fane! observed that: 

"(irnduate schools in particular possess at this moment 
central positions and obligations in addition to the original 
duties of advanced institutes namely the preservation of 
traditional knowdedge and the advancement of learned 
disciplines. Three requirements for meeting, the obligar 
tions. new and oid, are the following: lj awareness among 
academic men and women of fundamental directions of 
American society: 2) readiness among faculties and ad- 
ininistrations to criticize their own self-conceptions, in 
light of historical shifts in the place of the learned profes- 
sions in the general life: and 3] an appropriate philosophy 
oi change, alert to human hope as well as to human 
ner»fls. ' ' 

Today, ten years after this was written, it bears repeating 
and witli greater emphasis! 

The panel identified several problem areas which were 
characterized by these broad headings: 

): Mission of graduate institutions 

:!. ?\ccess 

'A. Nonacademic ex peri Mice as a resource for learning and 
teaching 

4. Alienation in student /faccitiy community relations 

The reward system 
u. educational technology 

7. Slew conception of subject matter • 

8. Insuring viable futures 
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For iiach of these problem areas the panoi suggested spe- 
cific recommendations and added suggestions for imple- 
mentation. 

On the; topic of curricula ami careers the pcnel commented 
its 4 follows: 

"The order and procedure of advanced study in every dis- 
cipline will be related not alone to the inner structure of the 
discipline but to other considerations as well; One consider- 
ation will be whether the student is enrolling for the purpose 
oT self -development or to prepare for a particular profes- 
sional career or career .change; another consideration will be 
whether the Function of the institution offering (he courses is 
primarily the advancement of the discipl ine itself through re- 
search and experiment or that of training working profes- 
sionals and paraprofessionals.. Emphasis on whole problems 
will. become a norm. Thus, ecological studies will combine 
work in the humanities, social sciences, natural sciences, 
and engineering, on the" assumption that the attack on pollu : 
lion requires attention not only to particles in exhausts but to 
drivers— their myths, instilled values, and aspirations. 

"Curricula will also reflect the view that cross-discipli- 
nary studies are instruments for the creation of careers capa- 
ble of meeting new social heeds. Thus, interdisciplinary 
ivork in fine arts arid Urban studies will prepare curators 
whose management of urban cultural resources is in touch 
with community realities, interdisciplinary work in the arts 
and in medical science will prepare instructors in both cul- 
tures to interact effectively. in training programs that analyze 
physiological-psychological response. In general there will 
be an unremitting; although not intimidating, challenge to 
the more restrictive, exclusionary features of disciplinary 
cultures;, the challenge will be. laid down partly on the 
ground that existing social problems cannot be met except 
through unprecedented combinations of bodies of knowd : 
edge and partly because the genuine points of connection 
among the disciplines deserve exploration for their own in- 
trinsic interest. The content of advanced education from d is- 
cipline to discipline will, however, change less than the 
forms. The primary change will come from the emphasis on 
die public uses of knowledge." 



hi many ways this meeting today is a f( >llo\v-iip to the pane 
stuch to wine ii \ have reinrnnl And so it is appropriate to raist 
the question "Where is graduate education today as comparer 
10 where it was ten years ago? Hem are a few statistics. 

Changes in enrollments and degrees awarded: 



1970-1971: 1980-1981 

6 Knrollments (NCIKS): 

Graduate i ,03 I ,000 1 ;343 ;000 

* learned Degrees: 

Masters 1:3 1,000 2M8,000 

Xloh i :j«.nofi i4r.ooo 

„ Women 02 ,000 150,000 

Doctorates 32,000 

Men 28,000 23,000 

Women 5.000 10,000 

° Foreign Students: 
( Iradunie 8c 

I mdergraduaie 150,000 3 12.000 

(approx.) 

° Financial assistance 
for graduate students: 
fellowships and 

traineesliips 50,000 5,500 

(approx:) (approx:) 

° 1:1m ploy men t Prospects: 
Percentage of science 
and engineering doc- 
torates who indicated 
■ academic employment . 00% -13% 



This last statistic— namelv the shift of employment oppor- 
tunities outside of academia raises the question: "Tin what 
extent have graduate programs changed to accommodate the 
new circumstances?" 

To get some answers we queried the CGS deans as to (lie 
new programs introduced at their institutions. We asked 
them to give us the following information about their "now" 
programs: 

1. Title of "new" program: 

2. Brief description of program with emphasis upon its in- 
novative features. 
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:\. Which group [fac:ulty/students7administrators/a 

community/etc.) provided initial impetus for this 
"new" program? 

4. What issues developed as a result of offering this 
"new" program? (e:g. quality; faculty and/or commu- 
nity attitude, etc::) 

r>: Mas this program replaced an "older" program? If so, 
explain: 

Approximately 100 CGS member institutions responded to 
the questionnaire: The information provided ranged frorr 
simply the title of new programs to detailed descriptions. 
The subject material of new programs covered a broad spec- 
trum of disciplines, e.g. humanities.urban studies, policy 
studies, environmental studies, public history, language- 
business, and others. For purposes of this conference/work- 
shop we have attempted to arrange these new programs into 
four broad. categories, namely: 

I. A definition of innovative graduate programs 

1. Education, cooperative education and continuing edu- 
cation programs 

'A. Biological sciences, industry, engineering and areas of 
their interaction 

4. Social sciences programs 

The agenda for the conference/workshop is tightly struc- 
tured. This was done deliberately so as to get the most out of 
a one-day session. 

Our goals might be summarized in the following manner: 

» To identify and elaborate upon the concepts associated 
with the development and implementation of new grad- 
uate programs . .. . 

° To share experiences of problems and successes associ- 
ated with new programs 

■ To use this conference/workshop for more effective ar- 
ticulation of the changes taking place in graduate educa- 
tion. 
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Program Presentations 



Opportunity "and. impediment in Graduate 
Program Innovation 

Paul A. Albrecht, Executive Vice President 
Cfaremont. University Center and 
Executive Dean 
Claremont Graduate School 

These are, to paraphrase, both the worst of times and the 
best of times to talk about graduate program innovation. The 
reasons why these are the worst of times are so obvious as to 
merit little comment. Certainly key is the great shortage of 
money and the shrinking of resources from stable or decliri : 
irig enrollments and from a variety of general economic causes. 
This state of affairs typically generates an almost overwhelm- 
ing emphasis on the strategy of solidifying programs to con- 
tain the erosion of quality and" oh allocating resources to 
meet prior commitments — notably to tenured'faculty. State 
regulatory agencies are by and large strongly on the side of 
solidification, notably in the context of perceived university 
impotence in facility and staff reallocation or reduction; All 
of this is indicated by the numbing frequency with which 
the word "retrenchment" appears in articles on higher 
education. 

The reasons why these might in some ways be the best of 
times are perhaps not quite so obvious. They involve in. gen- 
eral a combination of the rather dramatic changes in educa- 
tional needs and opportunities and the fact that trouble is the 
primary initiating stimulus for organizational change— the 
uses of adversity. 

This conference, then, is deliberately and by design counter- 
trend and counter-intuitive, although I won't go so far as to 
say counter-culture. Its framers felt that it was time to take 
another view, which in no sense is to recommend avoiding 
entirely the strategy of retrenchment. 

A few definitional and boundary questions need to be con- 
sidered first: This is a workshop primarily on graduate edu- 
cation. Research is an integral part of graduate education but 
it will n ot ^e the primary focus here, in part because research 
has far fewer problems with innovation. When one does con- 



sider graduate education: a difficult question arises as to 
■,v n-:?ther so-calied professional post-baccalaureate compo- 
nents shou4.fl be excluded in favor of a Focus on education, in 
tlit 1 graduate arts and sciences. The peculiar and increasingly 
non-rational way in which university organization separates 
these areas leads in thai direction. Curiously, these separa- 
tions are not nearly so clear in established smaller institu- 
tions or in emerging/institutions of varying sizes. Perhaps 
such institutions are in some ways more attuned to. the future, 

i propose to emphasize graduate 'education in the arts and 
sciences but not to exclude the professional area, in part be : 
cause some of (he opportunities and solutions lie there. 
Highly defined and specific professional education, such as 
ia medicine, a.e less related to education in the graduate arts 
and sciences. But some other so-called professional areas 
such as business, education and even law are not as different 
in objectives, values and methods from arts and sciences ed- 
ucation as to our detriment we have led ourselves to believe. 

A final boundary consideration is that our concern, and 
the concern of this paper, is with graduate rather than under- 
graduate endeavors; Far too frequently we lump these two 
areas together under "higher education," thereby obscuring 
cur analysis. While they are sequentially linked, and organi- 
zationally linked, there is no more necessary connection be- 
tween graduate and undergraduate education' than there is 
between undergraduate and secondary education. 

Kor example, undergraduate education, notably in the ex- 
cellent form with a heavy liberal. arts component, is much 
more bound. up with fundamentals than is graduate educa- 
tion, which is much more involved with frontiers and spe- 
cialization. Retrenchment and the avoidance of undue prolif 1 
eration may work very well in the undergraduate area and 
may in fact be a simplifying and clarifying strategy in terms 
of educational content and objectives quite apart from finan- 
cial pressures. 

But retrenchment may have a very different meaning at the 
graduate level where education must be much more respon- 
sive to new ideas, subject matters and careers: To fall back to 
prior essentials may be to miss opportunities, to fail to meet 
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needs — in effect to try to move forward merely by fine-tuning 
the past. This, in business, is called the buggy-whip or horse- 
collar strategy. To be a little less divisive, what we need to do 
is to ascertain in what ways undergraduate and graduate ed- 
ucation are alike and in what ways they are different to de- 
velop a properly differentiated overall university strategy. 

Why, then, is this a time of significant opportunity and 
need in graduate education for those who can manage some 
innovation and change? One could be somewhat frivolous 
iind note that when investing in the stock market, it is always 
best to buy jus't before others see the opportunities —which 
often means being counter-trend. Of course, if there is subse : 
quentlv no new trend, one is in the soup. In prediction about 
education, however, there are demographic data and knowl- 
edge about developments which hedge our bets. 

It is important in all this to note that not only do new pro- 
grams have costs, but not developing new programs also en- 
tails costs — what economists call "opportunity costs," the 
costs of opportunities foregone. A physician once com- 
mented:. "Why is it that when people are ill they always talk 
about what they have eaten, never about what they haven't 
eaten?" 

It is clear, for example, that merely to continue to do what 
we have always done, even to do better what we have always 
done, is to shrink and to become increasingly out of date. 
Those emphasizing the quality strategy tor survival speak 
well to issues such as the importance of value added and 
received, the respect of society for a service, and competitive 
survival in a traditional pool in a difficult time. But they do 
not speak well, typically, to meeting new heeds and to the 
enlargement of vision and function. In and of themselves, 
the quality concerns as they are usually expressed currently 
in graduate education are truncated. They almost always 
have a backward look — doing better what we are already 
doing. 

The opportunities which should entice us, invigorate and 
stimulate us, have Fundamentally two. dimensions: 1) those 
stemming from the continuing explosion of knowledge 
which creates new educational needs and careers and 2) 
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those arising from new populations seeking and needing 
graduate education. Inevitably, these dimensions are some- 
what intertwined. 

One example of new opportunities and needs is the fact 
that careers for graduates of advanced study in the arts and 
sciences will lie increasingly outside of academe. In addition 
to placing heavy burdens of adaptation on the graduates 
themselves, this fact makes some of their conventional grad- 
uate education iecm unnecessary or obsolete. Some of it is, 
for those who will hot find university or other research ca- 
reers, Arid some oth^r things are lacking in their graduate 
education. 

Furthermore, io shrink back to that small number for whom 
many current pi ~>grams are adapted, deprives society of por- 
tions of such education which would be valuable and threat- 
ens even the remaining .smaller base itself; This is, of course, 
starting I y ev idem tin the humanities in which the whole edi- 
fice, so long, based on preparing persons almost exclusively 
for academic careers, is in danger. Mere participation in sup- 
port of general education in the liberal arts at the beginning 
undergraduate level will not sustain it._ 

The opportunity then, is to explore whether graduate edu- 
cation might not be. valuable to a much wider range of ca : 
reers. Part of this is based on a devaluation of the value of 
current graduate education in general for a more diverse set 
of purposes. 

The recent report of the special commission on graduate 
education prepared for the University of Chicago stated this 
well: "The fundamental purpose of graduate education is to 
develop analytical independence and conceptual self-con- 
sciousness; to stimulate creative imagination and critical 
abilities; to inculcate habits of disciplined thinking and sys- 
tematic investigation; in short, to prepare individuals to ask 
questions and to formulate problems across a broad range of 
human activities . ;. thus it is our claim for graduate educa- 
tion that it constitute;; a true education, not simply an ad- 
vanced form of professional training. " 

Stated in this manner, the aims of graduate education do 
not seem very different from those at the undergraduate 
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level, although at a.h ig her level of attainment. But while this 
enunciates the general skills case vsreil, it does not deal with 
thai essential linkage to other subject areas which must also 
be present in a rounded program for alternative careers. To 
stop without such linkage would be merely to assert in a self- 
serving, even arrogant manner.the universality of the partic- 
ularity one happens to have chosen and which was devel- 
oped for a prior purpose at that. In itself, this approach will 
not be convincing. More is required. , 

For example, at the Claremont Graduate School we have 
developed something called a dual : degree program in which 
persons pursue simultaneously an advanced degree, typi- 
cally although not'exelusively a Ph.D. degree in one of the 
humanities disciplines, and an M.B.A..The faculty, includ- 
ing the humanities" faculty, was firm in their notion that the 
companion degree should be the M.B.A., not a few business 
courses v a superficial summer session,, or some hybrid con- 
coction which would forever have to be explained. The hu- 
manities graduate? experience has as its component some of 
the general intellectual- skills and orientations mentioned in 
the Chicago statement, some related additions such as highly 
developed writing skill, but not only that; It also includes 
regular disciplinary content, suqh as a possible developed 
advanced knowledge in some area of American history, for 
example. All this is then Jinked to the M.B.A. degree. While 
such a combination is very demanding, ways have been de- 
veloped to pool elect ives which provide) for some efficiency. 
The point is that the wedding of areas in some way is re- 
quired. It is not enough merely to assert that current graduate 
education in the arts arid sciences necessarily prepares one 
for anything arid everything, (The Chicago report itself did 
go on to discuss a few possible combinations). 

In areas other than the humanities, such as the social sci- 
ences and sciences, the adaptation of graduate preparation to 
other careers is marginally, but only marginally, less diffi- 
cult. Perhaps such basically elaborate and cumbersome ar- 
rangements such as dual-degrees may not, however, be nec- 
essary. The movement of disciplines such as psychology into 
applied areas is proceeding, but far too slowly. 



The second large area jjf opportunity . lies with different 
student populations. I will come to this later in the discus : 
sion of impediments. 

fjO the thesis of this, workshop is that society's needs are 
great, providing, incipient or even developed opportunities 
of magnitude. We need to move to meet them in part to help 
society, in part to save ourselves. 

But an examination of the state of the university in regard 
to graduate education would be incomplete without realistic 
consideration of the impediments to such change. They are 
formidable. 

These impediments become evident when we consider 
what is needed. The quality, effectiveness; and appropriate- 
ness of a graduate program involve four things: 1) the ability 
and preparation of students at entrance; 2) the stature and 
appropriateness of the faculty; 3) the program design, in- 
cluding the curricular objectives; and 4) the effectiveness in 
- ^fae^of the implementation of the program design. The third 
of the^e, program design, is what is at particular issue today. 
Prograrn design is, incidentally, at once an attractive and 
much neglected area of preoccupation in graduate education. 

Were we, to concentrate more on program design and strat- 
egy, formidable obstacles would have to be overcome. We 
have not been out of this business just because we are lazy or 
never thought of it. There are significant barriers and disin- 
centives. Some of them are in fact long-held and valued ex- 
plicit strategies, some are largely implicit attitudes, and 
some are fundamental structural and resource Limitations: 
Some may even be impossible to change, in the short run: But 
it may be instructive to look briefly at a few of them. Some 
rearrangement, even if only at rne margin, is usually possible. 

Let's look first at two strategies. They are not wrong, 
merely partially right: Most strategic assessment, and plan- 
ning, in fact, involves the analysis of trade-offs, partial 
truths. . : . 

The first is the strategy of building strength on strength. 
Concentration is the by-word. Do a few things well. In a time 
of retrenchment, this strategy gains renewed support. Who 
can argue against such a wise strategy, frequently a favorite 
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of governing boards and state commissions? Certainly most 
observers agree that we suffer from over-proliferation of pro- 
grams. But there is a problem with this approach,. particu- 
larly if one means by strength, faculty strength. It requires a 
parallel strategy of courageous elimrnation of programs — a 
strategy we rarely follow courageously or otherwise, if there 
is no such combination, we concentrate on doing well or bet- 
. ter things which we are already doing. New things, or even 
major redesign of old things, is precluded in the interest of 
s^'mgtheriirig the past. - ; 

A second strategy, widely held in quality institutions, is 
that a new or different area should never be entered unless it 
can be entered in force with high quality evident almost im- 
mediately as if William Rainey Harper's hook-up with John 
D. Rockefeller's resources in the early days of the University 
of Chicago were modal. A school with which I am familiar 
examined the formation of a law school—why I do not know. 
Some very distinguished faculty members proposed very 
strongly the notion that unless they could compete immedi- 
ately with the three or four top law schools in the country, 
they should not try. Of course, they did not try. To do so 
would have been prohibitively expensive. 

But pushed to an extreme, this partial truth is nonsense. 
Very little would ever be built except in the most favorable of 
circumstances; Even the top three or four schools were rTot 
built that way themselves initially; While it is'Wise to count 
the cost before starting on a new or largely redesigned ven- 
ture, almost all emergent activities and institutions are some- 
what shaky at the start and follow the learning curve.- We 
need to accept that prospect. 

Moving from the realm of strategies to that of attitudes, a 
formidable barrier to the inclination to focus on design is a 
common snobbishness about clients. .We have a clear prefer- 
ence built into our systems for full-time, mainline, conven- 
tional age students. At the graduate level, we add a prefer- 
ence for students who wish to recapitulate bur own careers. 
We like to teach ourselves thirty years younger. We prefer 
them to be so bright and, well-prepared that we are hardly 
necessary; A related set of status commitments prefers theo- 



retical over applied, vertical specialization over breadth; and 
established over emergent programs: 

fc - Yet many of the opportunities over the next decade lie 
elsewhere. Minority students; foreign students, part-time 
students, mid-career students, re-entry students represent 
the growth areas: tflite, or even merely solid, quality institu- 
tions assign these students to institutions down the status 
ladder which they regard as of lesser quality- This may in 
some ways he a reasonable division of labor, notably in 
highly complex, vertical disciplines in which the very young 
often make the seminal contributions. But the result oi this 
snobbishness and status-preoccupation is that even lower : 
ranked institutions approach students halfheartedly and 
grudgingly. All of us should be experimenting to a degree, 
developing model programs, and keeping our hand, in these 
growth areas— -to the benefit of society as well as that of bur 
own institution. In certain areas, as in applied and profes- 
sionally oriented ones, these students are in fact often supe- 
rior in certain subject matters. 

Another closely related attitude is a tendency to confuse 
packaging with substance, delivery system with content, fa- 
miliar structures with goals. These attitudes lead to infer- 
ences about quality from such attributes^ full or part-time 
study, time of day of classes, frequency of meeting and con- 
ventionality of ostensible educational goals. To be sure, if 
the program is designed for the usual mode, as in the case of 
full-time study, then students will appear to be — in fact 
likely will be — in an inferior position if they cannot fit into 
these structures comfortably. _ . _ 

But supjpose the program were deliberately and carefully 
designe3 to meet a different situation? It would be expensive 
if done correctly ,_ but there are examples of carefully de- 
signed systems. We need to share this experience better, in 
part to contain the questionable programs who have entered 
these areas in the vacuum we have created. 

Some of the most difficult barriers to the redesign of pro- 
grams come from our university structures; They almost defy 
modification. Implicit recognition of them undoubtedly in- 
hibits greatly the tendency to focus on program design. 
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The first is the manner in which we have locked in our fac- 
ility staffing with an elaborate and. pervasive. tenure. system: 
Changes in this system are probably impossible in the short 
run: Hut we should note that if we have traded all our pro- 
" ram nexibility for tenure, we have paid a very high price 
indeed. It. is important to note also that such a choice is not at 
ait common in other innovative institutions in the society. 

The second attribute which poses a barrier to program 
design is our undifferentiated commitment to participative 
decision-making. The problem with an Uncritical and undif- 
ferentiated use of participative dccision-ma ing is that it is 
easy to surrender to vested interests lodged in the past. 

But these impediments— strategic, attitudinal and struc- 
tural—can be modified if not eliminated by strong leadership 
combined with coalitions of faculty interested in redesign 
and improvement, The practice of periodic program review, 
now widely used in graduate education, can be useful as an 
opening intervention, for example. 

All of these impediments, in one way or another, are alsri 
bound up with a shortage of money. To examine this vexcJ 
issue would take us too far afield. (On secondthought, maybe 
the financial needs of the paucity of genuinely new ventures 
now evident would not take all that long to discuss!}.. 

Hut let us just note a few factors. Were we to arrest the de- 
cline of enrollment in many disciplines that would, in the 
independent sector and perhaps even in the public sector, 
lead tO-Some-.additi.onal resources. In some areas, enroll- 
ments might even burgeon: If outside or private sources of 
funds are to be found — for example from corporations — new 
ventures are the likely attractions: Even deeply philan- 
thropic motivations of individuals are stimulated by ven- 
tures which meet new and pressing needs: 

But, fundamentally, we will need to learn to bootstrap: 
That is,, we will have to adapt current resources to new ends: 
While demonstrably the university has a poor track record in 
this area, much of what we have tried has been half-hearted 
and in a negative context. Forward opportunities are much 
more motivating than the prospect of negative retrenchment 
which has as its main carrot the avoidance of total disaster. 
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Finally, we will need to revive the art of program design, a 
much neglected area. A good faculty, good research facili- 
ties, and a fine university reputation do not in and of them- 
selves a good program make; We are certainly finding out 
what i f means to do without enough excellent students, for 
example. Program design is what unites these components, 
just as research design unites a research effort. 

We propose, then, today, to hear some illustrations de- 
scribed, to discuss some general opportunities and problems, 
and perhaps to charge our batteries and sieal some ideas. 
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What are the Major Concepts in 
Program Innovations in the Various 
D i sciplihe Areas? 
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Defining 'Innovative Graduate Programs" 

James B Bar too. Dean 
Graduate School 
Pennsylvania Slate University 

My task is to set (He background for a short presentation by 
tliis panel. In particular I am. to define what is meant by "in- 
novative graduate programs.". Several years ago i attended a 
session which was trying to define graduate education. I'm 
not sun; liow^successful that exercise was and I'm not sure 
how successful we will be today. 

For the purpose of this discussion, we characterize 
innovation as a departure from convention or tradition, We 
further break down innovative graduate programs into those 
whi -h innovative wi;h respect to process, e.g., admissions, 
those that innovate with respect to content— the combined 
Ph;!j; in the hurnanit ies with an M.B.A.— those that serve 
new clients; and those programs which are offered codpera : 
lively with other sectors of our society. 

Dean Charles Oxuard of the University of Southern Califor- 
nia has stated in his article Croduafe Education and the Nci\ 
I \p( ricntial Learning, and I _quote '"There is even a clear 
clanger that changes in our society at the present time are re- 
sulting in an inability to invent new disciplines; create new > 
kinds of scholars, form new alliances between old disci- 
plines, try out new and exciting ideas, in short, do all those 
things that are evidence of healthy, vigorous, creative think- . 
ing. For current conditions are forcing old disciplines to 
draw in their skirts,., concentrating on the cores of their 
being, setting up defenses on the peripheries that, touch 
other subjects (from whence could stem new knowledge). 
Current conditions still provide a rhetoric of the importance 
of the scholar With feet in two disciplines, but current condi- 
tions are also providing a reality in which a scholar is in dou- 
ble jeopardy at his appointment, tenure and salary increase 
times, in which such a scholar , , . is perceived by the one 
discipline as giving hard won or hard kept resources to an- 
other discipline, and in which, in the name of financial exi- 
gency, "fat" is removed from the system and with it support 




for those rurvv areas, ideas, and oxcitciinnnt that are top new to 
Fight for themselves. With efficiency indexes and fiscal ac- 
countability can cbriici, if we do not take care, the bankruptcy 
oi Intellectual. venture capital." 

I think all of us can empathize with Dean Oxnard's word 
picture of the current condition in graduate education. The 
educational environment is changing rapidly. Progra 
must adapt. An example is the developing crisis in the teac;. 
iiig of science and mathematics in the schools. As onemove- 
ment to correct this state of affairs, Dean Qxiiard proposes 
joint operations within the university between graduate 
schools and schools of continuing education. I would hope 
we have comments on this process. In this way Dean Oxnard 
believes universities will better serve the new students with 
new learning and new teaching with increased emphasis on 
experiential learning. 

Whenever graduate educators discuss innovative graduate 
programs the issue of quality always comes up, and it al- 
ready has. As this meeting progres_se"gTam sure we will hear 
about quality (or the lack thereof) for innovative graduate 
programs. 

Let us examine some of the trends, with respect to innova- 
tion and the process, of graduate education. Certainly the 
characteristics of students that we have traditionally served 
in graduate school are changing. They are getting older. 
Many of them have professional experience before returning 
to graduate school. Many of them are part-time students. A 
few are seeking career changes. Does the admissions part of 
the graduate process now accommodate these changes? Are 
the usual measures adequate? G.R.E/s, junior-senior grade 
point average, letters of reference? How do we evaluate expe- 
rience? Do we remain selective at admissionsjand only pick 
the cream of the crop or are we going to recognize that all 
working professionals need some_ type of professional up- 
grading that we might_cali_ graduate education, and do we 
then talk about value added by a degree program? 

Does the pacing of the degree program fit the needs of 
these students? Does a normal five-year statute of limitations 
apply for course work or other requirements? I might note 



22 



2, 



here there are some very interesting statistics in the hew as- 
sessment of the research doctorate with respect to the length 
of time that a student is in graduate school. Many students 
are running nine, ten, eleven years between the entrance to 
the graduate school and the award of the research doctorate. 

Should there be a residency requirement? What does the 
residency requirement mean these days? 

How can we assure quality? How can we substitute for the 
traditional quality control mechanisms? 
: What are suitable substitutes for traditional classroom in- 
struction? Are we going to permit correspondence study, 
programmed learning material, audio-video cassettes, or 
closed circuit T,V, as appropriate learning devices or infor- 
mation transmittal devices for graduate education? 

These and a host of other questions arise when one ven- 
tures to depart from the reductionist, residency, research-ori- 
ented, traditional graduate program. 



Innovations in Biologieai Sciences, Industry 
and Engineering 

Don H. Blount,. Graduate Dean and Vice Provost, Research 
University of Missouri, Columbia - 

My area of interest with regard to the Council of Graduate 
Schools' questionnaire survey includes biological sciences, 
industry, engineering and areas of. their interaction: 

In surveying this material one is struck with a variety of 
impressions. These impressions include the observation that 
relatively few innovative concepts are being promulgated. 

We see minimal innovation, in terms of the process of grad- 
uate education e.g., admissions requirements. The. changes 
that became evident in the survey were those related to pack- 
aging the content materials. However, the degrees o/ innova- 
tion in the packages that we see are not such that they would 
offer much refutation of Paul Albrecht's comments, as pub- 
lished in the April issue of the C.G.S. Communicator. Dean 
Albrecht reminds us "that the rate of real, effective innova : 
tion in graduate education is shockingly low." Paul goes on 
to state that we rarely see changes in program design. "The 
need for improvement in program design is not the same 
across all types of graduate education," Albrecht cautions 
us: "Perhaps Ph.D: programs in conventional disciplines are 
least in need of retooling: But even Ph.D: programs, in new 
areas, need more work as, for example, in newer interdisci- 
plinary subjects:" Perhaps it is the retrenchment mentality of 
the times or perhaps we are poised on the brink of an era of 
rapid change. Whatever the explanation, the profile for inno- 
vation appears low, indeed. 

One of the most recurrent observations that one makes in 
going through the graduate programs that are described in 
response to the C.G.S. questionnaire is that it would appear 
that the greatest changes are_ occurring in programs due to 
specific needs perceived in the community. We seem to be 
responding to need, rather than initiating direction. This is 
particularly true in engineering, and is appearing to become 
true in areas of biology. Engineering is interested in meeting 
the.local needs of industries and attempting to place students 
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for. future employment. Engineering. schools are, therefore, 
interested in establishing programs that rely on a great deal 
of industrial input, either in their M. A. or Ph.D. programs. A 
case in point is a program that Marquette University estab- 
lished, in which there is considerable liaison between the 
university and the local C.E. facilities. Marquette has a three- 
year six-semester advanced program in engineering in which 
electrical and mechanical engineering courses are taught 
with a supervisor and combined faculty of G.E. experts and 
M.U. faculty. A graduate from this program will get not only 
a master's degree from Marquette, but also a certificate from 
Genera! Electric, indicating a degree of proficiency in deal- 
ing with day-to-day problems associated with G.E. activities. 
The program was first suggested by a G.E. program manager 
and then was initiated by the graduate dean and faculty 
members from the Marquette College of Engineering. 

It is also interesting to note that several universities have 
installed new programs involving manufacturing skills and 
the manufacturing process. This appears. to be an outgrowth 
of industrial engineering activities. While it is not a totally 
new thrust, it does signal a resurgence of interest in the man- 
ufacturing process in engineering programs. _ 

Interestingly enough, the overall impact of the computer 
revolution is not particularly reflected in the responses by 
the schools of engineering to the Council of Graduate 
Schools' questionnaire. One would expect in the coming 
years that engineering programs will reflect the mammoth 
impact that computers have had on engineering processes. 
One would expect particularly to see electrical engineering 
come to the fore in terms of programs involving computer 
design and interaction with the computer industry. Also one 
would look to enhanced relationships with the manufactur- 
ing process, in which robotics, quality control and enhanced 
productivity would be involved. 

_ In reviewing the engineering programs, one is struck by 
the surprising lack of innovation. It may be that extreme in- 
novation is difficult for engineering programs driven by ac- 
creditation requirements. Recruiting demands may also. im-_ 
pose restrictions. Industry recruits from the school of 
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engineering in well-known disciplines, and a new program 
must take that recruiting pattern into consideration. It will be 
very interesting to see wftat impact the new I:B:M; program 
has on engineering programs. I.B.M. announced in the Sep- 
tember 22nd issue of the Chronicie that $50 million has been 
set aside for a grant competition in program evaluation for 
industrial and other engineering disciplines, computer sci- 
ence, and business administration, 

Response to social need is reflected in biological pro- 
grams, as I indicated before. One of the most. unique pro- 
grams mentioned in a response to the Council's question- 
naire was one initiated by the University of Maryland 
Baltimore County. There, students are trained to a relatively 
high degree of technical skill (below that creative element re- 
quired of the advanced researcher, but above the technical 
capacity of a person graduating with an A.Bv degree in biol- 
ogy). The University is offering currently a one-year non- 
degree program that allows for people in highly sophisti- 
cated molecular biological laboratories associated with area 
industrial -companies to teach and share laboratory facilities 
with students. An internship allows the student entrance 
into the laboratories on industrial sites and in laboratories at 
the University. Currently a two-year M.S. program is being 
sought to create this new elite corp of technically trained indi- 
viduals. Industry has contributed money for scholarships and 
contributed faculty and equipment for training these students: 
Another impression 1 might share is that several of the pro- 
grams appear to be.more related now. to problem-solving 
than to single disciplinary-oriented professionalism. One. of 
the best examples is a program that is being carried out at . the 
University of Wisconsin, Madison, in which a Ph.D. in hu- 
man cancer biology is offered. This approach requires a com- 
bination of a relatively large number of disciplines and tech- 
nical skills. Such training allows for appropriate diagnosis 
and treatment of the human condition, as well as the devel : 
opinent in the proficiency of research techniques into the 
disease process. The Ph.D. is awarded from a department of 
human ecology in the medical school at the University of 
Wisconsin School in Madison. This is truly an interdisci- 
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pi i nary topic, in which immunology, biology, anatomy, 
physiology and others are merged in'o one curriculum. We 
will see this more and more as time goes oh. 

I have chosen only a few of the many programs referenced 
in the CCS. solicitation, in an effort to avoid redundancy, 
show trends and give examples of programs in the various 
disciplines. I would certainly welcome comments from those 
associated with these and related programs in the discussion 
to follow. 
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Innovations in Education/Cooperative 
Education/Continuing Education 

Mary Ann Carroii.. Dean 
School of Graduate Studies 
Indiana State University 

Dean Bartoo has defined innovation for us as "departure 
from convention or tradition." Perhaps the single most inno- 
vative thing about the three areas I will touch upon — educa- 
tion, cooperative education and continuing education — is 
the fact that these topics are on the agenda today. Tradition- 
ally many, if not most, graduate deans have chosen to ignore 
these areas as much as possible. In my judgment, the fact that 
we are breaking that tradition and increasingly concerning 
ourselves with the programs in schools of education and 
with what is going on in cooperative and continuing educa- 
tion is an important move, for these units directly affect the 
health of all graduate education; 

In reviewing tiie information submitted to Dr. Pelczar 
about new graduate programs in schools of education, I was 
struck by the fact that none addressed the mounting crisis in 
science and mathematics in the elementary: intermediate 
and high schools of this country. I will not take time to cite 
evidence of that crisis, for yon know it as well as I do. Suffice 
it to say that the federal government, the professional associ- 
ations and indeed graduate deans know that the public is be- 
coming increasingly ignorant of things mathematical, scien- 
tific and technological. If that condition is not altered, our 
country is in serious trouble. Furthermore I doubt that such 
ignorance is limited to math, science and technology. I men- 
tion this crisis to alert you to the need for innovative graduate 
programs to address this alarming problem. 

The innovations that are occurring in schools of education 
do riot refiect changes in procedures such as admissions 
standards, residence requirements, etc; for traditional ly 
schools of education have been almost alarmingly nontradi- 
tional in such respects. Rather, the new developments refiect 
the fact that the graduate curricula offered by schools of edu- 
cation are changing; 
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The three categories of development. to which i would like 
to call your attention are: (1) new programs that are develop- 
ing in response to pressures of the times; (2) the increasing 
number of cooperative and interdisciplinary programs, that 
are emerging; and (3) changes in the nature of teacher educa- 
tion programs that may be on the horizon. Let me elaborate 
on each of these. 

Some of the new programs that reflect, the pressures of the 
times are those which have evolved to absorb student losses 
in teacher education. The phrase "and human services" or 
something similar has often been added to the name of 
schools of education to identify the hew directions such 
units are taking. For instance, instead of finding programs in 
school counseling, we now also find programs in agency 
counseling, marriage and family therapy, pastoral counsel- 
ing and the like. These new programs are not without their 
school of education critics however, for some such as B. O. 
Smith feel that the business of schools of education is peda- 
gogy and only pedagogy; 

Other programs being developed in response to demands 
of the times reflect the new needs of teachers such as the Uni- 
versity of Evansvilie's master's degree program in computer 
education and the Queens College master's degree program 
in teaching English as a second language. One new graduate 
program that certainly reflects the problem many universi- 
ties face is the one at Appalachian State in developmental 
education. This programis designed to prepare persons to 
work with the academically unprepared student at the post : 
secondary level. 

A number of cooperative arrangements arid interdisciplin- 
ary programs also have emerged in schools of education. 
Northwestern* s master's degree program in language and 
cognition involves collaboration among faculty from the De- 
partments of Communication Disorders, Psychology, Educa- 
tion and Linguistics. Similarly, the College of Business Ad- 
ministration arid the Teachers College of the University of 
Nebraska-Lincoln are offering graduate study in health care 
administration. 

■ Thirdly, there appear to be new forces emerging within 
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and outside of the teaching profession that are calling for a 
different kind of teacher preparation. Generally these forces 
are pushing for a four-year bachelor's degree program in lib- 
eral arts with professional education reserved for the gradu- 
ate level. Thus. schools of education might became entirely 
graduate schools of education and somewhat more like pro- 
fessional schools of law, medicine or. business; The propo- 
nents of the liberal arts undergraduate program for teachers 
do not agree on the nature or extent of the graduate profes- 
sional education needed, but they are in agreement that 
teachers need more subject area expertise and that such ex- 
pertise cannot be developed while sharing the undergradu- 
ate years with professional education. 

Such a movement if realized to its fullest, would radically 
alter the content of graduate programs in schools of educa- 
tion. A teacher education program that involves professional 
school experience, extended study time and the develop- 
ment of real expertise in a discipline will require innovation 
an ^_ creativ ^y beyond anything currently proposed or in 
practice. 

Cooperative education, which is designed to provide stu : 
dents with an opportunity to apply their theoretical knowl- 
edge in a job setting, is finding an increasingly important 
place in graduate education. 

Traditionally, cooperative education has been largely an 
undergraduate experience. When it did appear in graduate 
curricula, it was usually limited to programs in law; business 
or engineering. That situation is changing. 

For a number of reasons cooperative education is becom- 
ing a valuable option in many graduate programs, (l) The job 
market is tight. Many companies hire those they have come 
to know in a co-op arrangement.. Students are aware of this 
and are attracted to institutions that offer cooperative educa- 
tion: (2) The economy is forcing many employers to reduce 
their recruitment visits to college campuses. GM reportedly 
will reduce its visits by 55 percent. Students on co-op pro- 
grams will be less dependent on campus visitations for job 
opportunities; (3) The decline in graduate student support 
makes the paid work experience of cooperative education es : 
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seritial tci a number of graduate students who could not oth- 
erwise afford to go to graduate school. 

Innovation is apparent at institutions such as Northeast- 
ern, Drexel and California State University, Hay ward, where 
graduate students are now participating in cooperative edu- 
cation in areas such as anthropology, art administration, bi- 
ology, economics, English, geography, geology, history, 
public administration, sociology, speech, statistics and tech- 
nical and service communications. 

To the degree that a cooperative education experience is 
truly an opportunity to. apply theory in the context of reality 
and supervision, this component can add to graduate pro- 
grams a dimension of quality not otherwise available. 

The most hopeful innovation in continuing education — in 
my judgement — is the trend toward cooperation between 
graduate schools and colleges of continuing education.. Too 
long continuing education has been _perceived_as— -arid has 
often been— second rate graduate education. Too long the 
public, has had its only exposure to graduate education 
through poor quality continuing education. Tod long gradu- 
ate deans and continuing education directors have refused to 
deal with one another. Now evidence exists that these two 
units are finally starting to work together. Graduate Dean Ox- 
nard, whom Dean Bartoo quoted earlier, believes that much 
good can result when graduate schools brin^ their expertise 
in 'quality" to continuing education, while the latter shares 
with graduate schools its expertise in organizing cross-disci- 
plinary programs, in reaching out to the community, and in 
handling a diverse adult student group; On his campns, and 
with his blessing, the University of Southern California's 
College of Continuing Education now offers a Master of Lib- 
eral Arts, a Master of Professional Writing and a Master of 
Arts in Applied Linguistics; Such programs t u at reflect lib- 
eral arts, graduate school and continuing education coopera- 
tion are indeed innovative by our definition. 

For some time, continuing education has used delivery 
systems unlike those used on campuses. Currently continu- 
ing education directors are developing a new delivery sys- 
tem which has great potential for graduate education. This 



is called the National University Teleconference Network 
(NtJTN). Its programs are to be carried by satellite, and mem- 
bership in the network is limited to colleges and universities: 
^l 10 P u A ontic 'V' °f a national university network. For helping 
graduate students and advanced degree holders keep abreast 
of the latest developments in their fields is quite exciting. 
The first teleconference j s scheduled for January 28, 1983 oh 
the topic of "Productivity in America." I have "material here 
for any of you who are interested in seeing whether or not 
your institution is a member of NUTN and the name of the 
contact person it you want to investigate the possibility of 
membership 



innovations in the Social Sciences 

Avftrett 5 Tombes, Dean 
ir aduate Schoci 
•;><;o:ge Mason Unitc-r^i-; 

We have now been introduced th some views oh a variety 
of innovative programs in education, engineering and the 
sciences. We turn our attention now to the social sciences, 
specifically policy science: We begin with a brief historical 
view. During the past four decades federal, as well as state, 
ruinations have been increasing Those regulations have 
touched, practically every facet of our lives through the 
mechanism of public policy, directed towards specific sec- 
tions of society: transportation, education, engineering, 
health semces, environment, as well as various aspects of 
the free market. During this period political scientists have 
observed and recorded the formation and implementation of 
policy and have developed techniques for the determination 
of the policies; costs and benefits. The Master of Public Ad- 
ministration Degree, which was the appropriate program for 
the policy analysts, has been expanded subsequently into the 
terminal professional degree, the D.P.A. 

In the last ten years scholars in disciplines other than polit- 
ical science or public administration have begun assessing 
the impact of the federal and state policies on their areas. of 
interest. This has prompted the beginning of interdisciplin : 
ary or interdepartmental graduate programs in political sci- 
ence and public administration departments. Today I am 
classifying. these as innovative, because some linkages, as we 
have already heard, are new. and are based on the analysis of 
policy within. the social sciences, humanities, engineering, 
commerce and the natural and physical sciences; 

Four examples of such programs include, the interdisci- 
plinary Ph.D. in public policy at George Washington Univer- 
sity which is beginning this year; the Ph.D. in law, policy 
and society at Northeastern University, also beginning this 
year; the new Ph.D. in environmental biology-public policy 
a^ George Mason University: and the M.S. in public policy 
and social research at Rutgers University. 
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There are also graduate programs too numerous to list, 
which do not have policy in their titles; but which require 
several courses in the analysis of policy, as it relates to the 
disciplines of, for example, economics, education, agricul- 
ture and even international trade. In studying the programs 
listed above there seem to be three conditions that are com : 
man in all cases. 

First, each of the universities is located in a heavily popu- 
lated geographical region— Boston, New Jersey and Wash- 
ington— which supports the considerable state and federal 
governmental activity. 

Second, each of the universities has a number of doctoral 
programs, which provide a cadre of graduate faculty capable 
of supporting the teaching and research demands of interdis- 
ciplinary programs. 

Third, in each case the university has supported the devel- 
opment of graduate programs in both basic and applied 
areas. Each program contains a clear statement that the grad- 
uates should seek employment in government and industry, 
as well as academia. Since these programs are interdisciplin- 
ary and innovative, three notes of caution must be given, 

First, if responsibility of the programs' curriculum and fac- 
ulty involvement does not reside in one department, then the 
chances of success are considerably reduced. When a pro- 
gram is broadly based these is often no one or no one depart- 
ment available to take responsibility during difficult periods. 

Second, since these programs are in metropolitan areas the 
possibility exists that many of the students will be attending 
on a part-time basis. In Ph.D. programs where original re- 
search is required the success rate of part-time students may 
be considerably below what is desired. 

Third, as we stated in the beginning, the political philoso- 
phy of the last four decades had created an environment fa- 
voring governmental regulations. In a highly regulated soci- 
ety, policy courses and programs are encouraged; However, 
the opposite philosophy, favoring deregulation can return as 
the political pendulum swings in the opposite direction, We 
are most likely witnessing that change in the country at 
present. The question then must be raised as to whether the 
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iniuivative. programs; such as those wu have* .discussed, will 
survive.if the need for these graduates is drastically reduced. 

As a final note, you may have read in a recent issue of The 
tJhronirJe of Hi%h&r/Education that the University of Penn- 
sylvania has decided to close its school of public policy. This 
is ah indication of the impact that the swinging of the pendu- 
lum is having on one of die major universities on the East 
( loasl. 
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Issues Associated with Program 
innovations 
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Hid-Gareer Transitions for Faculty: 
The University of Virginia institute 
for Career Opportunities 

Clinton W. Kersey, Jr. 
University of Virginia 

Iii the University of Virginia's efforts to broaden the role of 
graduate education, it has developed a program that is spon- 
sored jointly by the Graduate School of Arts and Sciences, 
the Mclntire School of Commerce, and the Office of Career 
Planning & Placement. This program is entitled the Career 
Opportunities Institute for Ph.D.s in the Arts & Sciences. 

Five years ago, as many despaired over the decrease in the 
availability of teaching positions at the postsecondary level, 
many of us at the University of Virginia saw an opportunity 
to broaden the role of the arts and sciences in society, by 
challenging the vocational attitude" toward graduate educa- 
tion which assumes that all one can do as,a result of attaining 
the Ph.D. is to teach and to conduct research. We pursued 
this idea, in the belief that Ph.D.s possess many of the skills 
and personality traits that business and government are Iook : 
ing for in their employees, for example, good oral and v.*rit- 
ten communication skills, highly developed * analyt. al 
nk ills, the ability to take a large amount Gf data arid conder. ct j 
K into a Useable form, crbss-cultUral skills, v enacity, arid :.- 
rially, a commitment to life-long learning. 

We sought advice from three groups-rgraduate students 
faculty, and representatives of bus : xiess and government; Af- 
ter meeting with them individually, it became apparent that 
we would ha;ve to deal with four problems of Ph:B.s if our 
efforts were going to be successful: first, to acquaint them 
wiih the wond outside of higher education and the challeng- 
ing careers that it offers; second, to teach flexible thinking 
and creative ways of using their skills as. well as the ability to 
present those skills to a group of people about whom vbey 
knew little or nuthing; third, to help them overcome thv "cii- 
sis of confidence that most of them exhibited, feeling 
cure about themselves and their abilities after having ob- 
tained the highest degree that the educational system 
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bestows. And Finally ,.we had to help individuals in higher 
education and business overcome the stereotypes that each 
group has of the other; Many of the Ph;B;s felt that they 
could not find a position. in either business or government 
that was consistent with their values and interests; 

In order to deal with these four problems, and at the same 
time to convince people that the so called "Ph.D. glut" was a 
misnomer, a six and a half week summer program was de- 
signed to help forty-five Ph.D.s broaden their career options. 
The primary goal was to help them make well-informed and 
intelligent career choices. 

Now in its fourth year, the Institute consists of three com- 
ponents. The career development component teaches indi- 
viduals how to examine their career goals, discover promis- 
ing career fields, and obtain jobs consistent with their values 
and abilities. The assumption here is that similar functions 
take place in different work contexts. 

The academic component introduces ah individual to the 
tools of management decision making and includes courses 
in six areas: accounting, finance, marketing, management 
information systems, organizational development and busi- 
ness policy; I need to emphasize that we are not a mini 
M.B.A. program and have no aspirations to be such. 

The third component of the program involves informal 
luncheons where speakers who hold doctoral degrees talk 
about their successful career transitions. This offers the par- 
ticipants a better understanding of the realities of working in 
different career fields. Last year, thirty persons from twenty- 
five organizations and sixteen cities were involved in this 
phase of the program. 

When the Institute was first designed we thought t_hat .it 
would attract persons directly out of graduate school. But in 
the first year the average age of our participants was 34, the 
second year. 37. and the third year, 38. Although the ages of 
the 119 participants have ranged from 26 to 62, it is clear that 
predominately persons at the assistant professor rank are at- 
tracted — persons desiring more geographic mobility, greater 
job security, and better pay: 

In addition, more and more persons at the associate profes- 
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sor and full professor rank are being attracted. These people 
have done everything the educational system has asked them 
to do, and at the age of 40 or older, are asking themselves 
whether this is the only way to make Use of their skills. It is 
not as thcngh they are considering a second career, because 
many of them never gave much thought to the first one. They 
were bright students, and as a result, were encouraged by 
their teachers to attend graduate school. Before they knew it, 
they had invested ten to fifteen years in the education sys- 
tem. At this point in their career, they are beginning to won- 
der whether "making it" in academe is worth the effort. 
Faced with the prospect of doing essentially the same thing 
for the next 25 to 30 years, with little or no opportunity for 
advancement or increase in pay, they are pausing and, as it 
were, looking up from their books for the first time to see 
what additional opportunities are available to them. 

Whether individuals have recently received their Ph.D. or 
are tenured, characteristically they come to us in need of two 
things. First, they come needing to reevaluate the criteria by 
which they judge success. In many cases they feel that they 
and their colleagues have defined success much too nar- 
rowly; and thus , they are eager to reexamine their definition 
of a "meaningful career". Second, they come to us needing a 
supportive environment — one that encourages them to ex- 
press their hopes, fears, and anxieties. Tragically, most of 
these people feel that their own college or University does 
not provide a context where these issues can be legitimately 
raised or taken seriously without fear of reprisal. It is as 
though a conspiracy of silence exists on their campus, and so 
they turn to us out of frustration. 

At the University of Virginia we are taking a holistic ap- 
proach to the problem of graduate education and its expand- 
ing role in society. And that is perhaps what is most distinc- 
tive about our efforts in this area, because it forces us to take a 
long-term approach and help people to assess their careers, 
and not just their Jobs. 




innovation in Graduate Education: The Issue of 
Quality 

Lewis C. Solmon, Professor of Education, UCLA 

Secretary, Higher Education Research Institute, Los Angeles 

I was asked to try to relate the issues of innovation and 
quality. Any discussion of innovation has to be at a disci- 
pline level. I am hot particularly interested in remarks about 
engineering programs that are innovative or medical pro- 
grams that are innovative. I am interested in what have been 
referred to here several times as programs with "new con- * 
cerns." I want to talk about these kinds of programs, particu- 
larly in the humanities, the social sciences, and education. 

The most widely cited measure of quality of graduate pro- 
grams is derived from peer reviews, based upon criteria such 
as faculty quality, which means research productivity, and 
program effectiveness, measured in a variety of ways. There 
have been a lot of criticisms of these alleged measures of 
quality. Patrick Dolan argues that large orthodox depart- 
ments are rewarded for their rigidity and devotion to scholar- 
ship, while the teaching function, innovation, and under- 
graduate education in general are ignored. 

That's probably true, but there have been other things ig- 
nored, as well. Up to the mid-1970's there was another di- 
mension of graduate programs never discussed in the context 
of quality: namely, the ability of programs to place their 
graduates, to find them "appropriate jobs.'' This function 
has always been a vital part of education, even when stu- 
dents have claimed Vo be unctmcerned about jobs, or that 
they are studying because they, love the subject or are good at 
it; They pursue the doctorate, assuming, knowing, hoping 
they will become professors or researchers or some type of 
practitioner in their field of study . 

jobs for graduates has always been a goal of graduate edu- 
cation, particularly at the Ph.D. level. I agree with Mr. ker- 
sey that Ph.D, education has always been vocational. Be- 
cause that goal was reached ia about 99 per cent ofche cases 
it was never a "concern," until recently. As the academic job 
market has deteriorated, many programs have scurried 
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around, sometimes after considerable, planning, sometimes 
after panic, and sometimes as the? result of nonacademically- 
oriented scheming, to find ways of insuring that those who 
receive their graduate degrees can find gainful employment. 

In a sense, many graduate programs have had to innovate 
in order to continue to fulfill their vocational function. For 
example, all of a sudden graduate education and undergrad- 
uate education, for that matter, have become concerned with 
meeting the needs of society arid of the community. My 
sense is that those needs were there before we had a concern 
for them. I think that when graduate departments claim to be 
meeting the needs of society this is just another way of their 
saying they are trying to find their students jobs. There is 
nothing wrong with this, but let us admit it. 

Departments that ten years ago were attempting to acquire 
highly visible, publishing faculty, are now shifting their con- 
cerns towards job prospects, and declining quality and. quan- 
tity of graduate students. What does thatsay about quality? If 
quality is only faculty research and publication, then I think 
it's clear we are getting less improvement of quality than per- 
haps we did in previous decades; but I think that we have 
been focusing on too narrow a view of quality. I think what 
we have to do is look at the goals of graduate programs and 
ask if they are reasonable arid in the interest of students and 
the public. 

In general, the goals of graduate education have been to 
advance research in a field, to preserve the discipline and to 
prepare new scholars to carry on. We should observe the 
methods used to achieve these goals and ask whether they 
are efficient. Is the faculty committed to achieving these 
gnals? To what extent is the program successful in achieving 
them? 

People have asked how can we really innovate when our 
goals are to advance research and preserve what is good of 
the past? I think these are goals which do not conflict with 
the desire to make sure graduates get jobs, and that faculty do 
hot want to talk about "vocationalism", but the underlying 
goal has always been a mundane set of process goals, which 
relate to vocationalism arid financial constraints. Today 
these goals have become more explicit: 
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» Make certain graduates get jobs 

• Recruit new students 

• Raise money for support of research and progress 

• Identify and educate, students in an efficient manner, 
that is, to survive on less money 

We are not talking here about innovation in the sense of 
telic, popular or idealistic reforms. We are really talking abut 
a "survival" kind of innovation. I don't think we are even 
talking about a movement toward new technology, new edu- 
cational processes, new delivery systems or new pedagogy as 
ends in themselves. I think current innovations really in- 
volve two things: vocationalism and finance. So, what types 
of innovation are occurring in graduate education? What are 
the goals of such innovations? 

Some disciplines provide students with knowledge and 
competencies which may be useful in a variety of work set- 
tings: An important goal of innovation then might be to help 
graduates achieve successful careers in new, or at least non- 
academic, areas, 

A subsidiary goal might be to improve the functioning of 
the area which is. newly entered by thesrj people. This could 
occur if employees at engineering firms could communicate 
better, if oil companies acted more socially responsible, or if * 
drug manufacturers become more ethical, if students can 
make these things come to pass in the corporate world, de- 
partments may benefit from higher student enrollments, 
from more securefaculty positions and from more resources 
from a variety of sources. These improvements might be 
made by reorienting the curriculum in simple ways such as: 
adding a writing component to engineering programs or rela- 
belling courses or programs so they appear more marketable. 

There are also more complex potential curriculum 
changes, such as joint programs, and combining business 
programs with another discipline. However, to ensure that 
joint program innovations are of high quality, I think we 
have to ask a number of questions. 

First , does the discipline of concern really have something 
to offer businesses, other than academe? Could, for example, 
the curriculum of a typical doctoral program in say philoso- 
phy train its graduates so they are particularly qualified to 
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improve the ethics of a corporation? If the answer to the first 
question is yes in theory, then are faculty willing to orient 
their approach to achieve such a purpose? Do they have in- 
centives and enough non-academic experience to do so? 

Following even a positive response to the questions so far, 
we must ask, particularly in today's academic environment, 
whether the same objectives may be achieved in a more cost- 
effective manner. It's difficult to argue that we are observing 
a high quality innovation when we observe a student spend- 
ing from four .or five years in a Ph.D. program in English, 
then spending a summer at one of the "careers in business" 
programs to obtain a job in a private corporation. There are 
easier paths for a college graduate to obtain the equivalent 
private sector job. 

Finally, we must ask if all parties to the innovative activity 
are participating with their eyes fully opened. If an innova- 
tion is part of a subterfuge to lure in students for the wrong 
reasons, or to compensate for th^ fact that the student cannot 
achieve his original goals, which were based upon faculty 
information, then I think those kinds of programs cannot be 
viewed as high quality educational innovations. But having 
said that, I think it must be stressecTthat potentially a wide 
variety of goals can be satisfied, and in so doing, a program 
of high quaHty would be developed. Certainly faculty re- 
search and preparation of future academics are valuable 
goals, but high quality also can exist in graduate programs 
which seek to achieve other things. 

We can train students for work outside academe. We can 
cater to a clientele of consumers, rather than to a clientele of 
investors. We can emphasize teaching, rather than research, 
and thereby seek to prepare students to teach at colleges 
which stress the" former. We can identify specific needs of 
employers and develop curricula to produce graduates who 
can satisfy these needs. We can utilize job internships, field 
studies, etc. We can provide services to communities, things 
like oral history, consulting, media English. We can employ 
faculty who have had real world experience. We can> try and 
attract new. audiences, although I have some reservations 
about that. We can even become excellent in a traditional 
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sense, but in a much narrower way, so the typical history or 
English department will be very good in a few things, rather 
than a lot of things. I think that's innovation. 

Programs with a variety cf these characteristics and goals 
can be judged of high quality, even if they do not qualify as 
leading sources of research and publication, as long as the 
goals are clear, are achieved efficiently and effectively, and 
are satifying the needs, the real needs, of some clients. 

My sense is that many innovative programs try to avoid 
evaluation. They are afraid they will evaluated in the context 
of how much their faculty has published. I think that's very 
dangerous. I think we have to see which programs are doing 
well, and which programs are poor, superficial, or in some 
senses even fraudulent. We must Use the good programs as 
role models, because we need more of that, and to identify 
the poor programs. I think we really have to get to a position, 
where we can identify goals, evaluate them, see if they are 
being accomplished and measured well; and define these in- 
novative programs as being of equally high quality io those 
whose faculty publish, and don't do anything else very well. 




Admission Criteria for Mid-Career Students: 
New Dimensions for the GREs 

Bernard V. Khoury, Director 

Graduate Record Examinations Program, 

Educational Testing Service 

In his introductory remarks today, Mike Peiczar poised to 
an event which occurred ten years ago, the publication of 
Scholarship for Society. At the annual CGS meetings in Wil- 
liamsburg, Virginia in 1972, about two Weeks after that re- 
port was published, there was a great deal of animosity and 
antagonism directed toward the report. Some felt that it was 
a prelude to the destruction of quality in graduate education. 
Few defended it except perhaps for the 15 members of the 
:^th6l that wrote the report. 

We've come a great distance in the past ten years: We no 
longer hear the same kind of venom expressed about innova- 
tion as we did ten years ago. 

I'd like in my remarks today to spend a little bit of time on 
the ostensible topic of my remarks, namely the GRE testing 
program, Then I'll talk a little bit about quality assessment 
and devices which exist for appraising the quality of pro- 
grams, such as those that Lou Solmon described which 
might have any of several alternative goals or purposes. 

The Graduate Record Examinations, with which most of 
you are really very familiar, have not changed very dramati- 
cally in the 30 or 40 years since they were originally con- 
yeived by graduate deans — to facilitate the admissions pro- 
cess and to broaden the basis on which admission decisions 
might be made. The GRE General Test continues to measure 
very basic verbal skills, quantitative skills, and analytical 
skills. Programs, innovative or otherwise, still need informa- 
tion about verbal, quantitative,, and analytical skills of their 
students. I haven't heard any disagreement or any remarks 
which suggest disagreement with those basic premises. 

But GREs of course are not the only variables that one con- 
siders in the admissions process. In evaluating the admission 
of students one seeks to look at a variety of background data; 
Undue focus should not be put on numerical scores such as 
the GRE scores. 
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It is even more true, I think, with_older students and re- 
turning students, that one pay increasing attention to the 
nontradHional ingradu?ntsjn their admissions portfolio Stu- 
dents who have some business or some nonacademic experi- 
ence ought to be expected to articulate quite well in written 
and in oral form the purposes for which they might be seek- 
ing to return to graduate school. They have a much broader 
background on which they should be expected to draw in i de- 
fending their own application for admission to your institu- 
tion. ... 

If we look at the 300,000 students who take the GRE each 
year, we see clear changes in the student body that are re- 
flected on your own campuses. For the past decade or longer, 
the modal age of the GRE test-taker is 22 years. That has been 
the case for a long time; the highest single age group has 
been the 22 year-old age group. But, the percentage of people 
in that age group has been falling over time: in the past live 
years, for example, the ratio of £2 year-old students who took 
the GRE dropped from about 22 to 19 percent; 

In the past five years the median age of GRE test-takers has 
increased three years so that the median age of the GRE test- 
taker is now about 26 years, ft was closer to 23 years just half 
a decade ago: 

Half a decade ago 15% of GRE test-takers were older than 
30 years; the percentage is now about 30. There have, been 
fairly dramatic changes in the constitution and the demo- 
graphic make-up of the GRE test-taking population. 

The GRE performance of students at different . se levels 
shows that older students tend to receive lower scores on the 
quantitative measure of the GRE. I think that can easily be 
attributed to the low active use of quantitative skills. Verbal 
skills for older students, however, don't show the same kind 
of decline as do quantitative skills. Again, that is not very- 
surprising because most individuals who consider returning 
to graduate school continue to be professionally involved in 
some way and, therefore, continue to exercise verbal skills. 
It's the exercise of those skills that we see reflected in GRE 
test performance. 

There is another clear distinction that exists between the 
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older or more experienced GRE tesMaker and graduate appli- 
cant than the younger one. Many students older as well as 
younger, are extremely anxious about taking GRE tests. How- 
ever, it has been my experience that one hears more com- 
plaints from older students. I think that although the youn- 
ger student is fairly anxious, that student will often defer to 
authority or defer to a requirement in an institutional catalog 
in a way that an older student will not. So you will encounter 
the articulate 35 to 45 year-old student who, in being im- 
posed with the GRE test-taking requirement, will not only 
object to it. but will also object a second, third, and fourth 
time. 

The ultimate measure of the effectiveness of an examina- 
tion is whether the test is an effective predictor in the admis- 
sion of students. There are, not surprisingly, very few data 
that allow us to make clear inferences about the predictive 
validity of the GRE for older students. In general, large num- 
bers of older students have not been admitted to graduate 
programs, at least to those programs which have been inter- 
ested in validating the performance of the test for those par- 
ticular students. 

There's another distinction between older and younger 
students who take the GRE. That distinction is in the way 
that students learn about graduate programs. I was pleased to 
hear Dr. Soimon remark that he regularly asks his own stu- 
dents why they enroll in graduate school. My own experi- 
once wouid suggest that more institutions should do that; 
they should determine from their own matriculants why 
those students came to their institution. We've found in 
some limited studies that students very often make decisions 
based on ad hoc or word of mouth information/Students do 
not systematically collect data about graduate programs. 
Graduate deans and schools that are considering assessing 
where they are right now and where they want to go in re- 
spect to graduate programs should ask current matriculants 
how did you gui here? What induced you to come to my 
school rather than to another school? 

Let me now shift in my concluding minutes to some com- 
ments about the assessment of quality of graduate programs. 
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It. has been remarked by several speakers this morning that 
the most visible public efforts to assess quality of programs 
are really the reputational studies— the Cartter study of the 
mid 60\s, the Roose-Andersen/ACE studies of the late 60's 
published in the early 70's and the study that is now being 
published by the National Research Council. For the most 
part, those studies are remarkably alike. They ask faculty 
members for opinions about the reputation of other faculty 
members. These studies get repeated over and over again and 
draw both a great deal of publicity and a great deal of criti- 
cism. 

We've also heard today about the increasing interest in ac- 
knowledging that institutions have different purposes and, 
hence, the devices available to assess their purposes ought to 
be quite different.. The Council of Graduate Schools along 
with the Graduate Record Examinations Board began 10 to 15 
years ago to consider how one might appraise the quality of 
graduate programs which were not in a unidimensional set. 
How should we appraise programs that are not all unambigu- 
ously directed toward the creation of research scholars, that 
are not all Berkeleys and Harvards, to follow up the example 
of earlier speakers. 

As a result of a long set of research projects and a series of 
development activities, for the .past few years a new. assess- 
ment technique has been co-sponsored by CGS and the GRE 
Board; it is called Graduate Program Self-Assessment. Essen- 
tially it starts from a premise that institutions have a variety 
of different purposes. In an audit to appraise whether they 
have accomplished those purposes, it is important to accu- 
mulate a variety of sources of data to inform such a judgment. 
Further, there should not be a single judgment made about 
an institution or a program. It is incorrect to rank institutions 
in a single list from best to worst, once you have acknowl- 
edged that those institutions might have different purposes. 

The Graduate Program Self-Assessment Service offers de- 
vices to graduate schools— both at the doctoral and the mas- 
ter's level—to collect data systematically from their faculty, 
their students, and their recent alumni, to inform judgments 
about the effectiveness of the graduate program. There is in- 
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* orrr ^*' an "M 11 would allow inferences to be made about re- 
search quality, about teaching environment, about produc- 
ing practitioners, about job satisfaction, about dissertation 
experiences, and about salary level of alumni. 

These instruments are available, not for a national publica- 
tion, but for self-assessment purposes. They are designed to 
be used by institutions that are serious about appraising their 
internal processes and the outcome of graduate education in 
their own institutions. 

We now have doctoral evaluation experiences for a num- 
ber of programs which have used CPSA over the past two 
years; the master's level evaluation service, however has 
been announced only this year. Both instruments are now 
available for your consideration in the appraisal of the qual- 
ity of programs which have diverse purposes. 



55 



ogress in the Midst off Poverty 

01 sore, resident 

1 innr ' >;i-H'.ji!ah; dean and delegaie to thl : ! «f ? v from a 
•n- dutinn. i Mm delighted to hi; here* to participate 

dus experimental one-day meeting and tusee many oid 
- i- s particular pleasure id be introduced by Dave 
•\ n: ' r; wr * v *'re ^nua^ed in honest labor, both of us 

■■ historians. 

'.'oin<- ;o tad: wit li you for ;j :->w minutes this noon 
ir-zing in nirskt- :u-" t"ss ill Mines of poverty, drat leas; 
:ive poverty. 1 mo. ens the educational press has been 
■■ il»>rt*'(i or only partially successful efforts by public 
lM ,nr '*- in li ^b:ifx S» nis( ! \{ s to meet crisis conditions 
prepare {or the lute, re; which may be even more grim 
! orrsent.. The* public institution has many constitu- 
:d .M! of these hav nfl.uence over its destiny: Their 
: understandably, is with their own particular pro- 
and in then- view the" urn versify, revolves around those 
f.;ia;ns. They fp < meht iy an? able to block the most strenu- 
imititiitiona! : • rt s at reform.. 

i v irtiio!l\- every state outside the sun bo It, legislative ap- 
iriations tor higher education have either been flat or 
> actuaHv decli/ied in the past two years, The principal 
>n oj r:ourse; is the economy [but] I don't think we can 
that when the economy improves, our appropria- 
will automatically go up correspondingly. In many 
[iiTi -siiage of total state revenues going to higher 
:.a"inn has declined: indicating that other priorities are 
■rsediug higher education in the minds of legislators, 
! think it is safe: to assume of the public generally. 
' vn nist bf <onmno i n experience the effect of demo- 
nic change, yet many of us, particularly in universities 
graduate schonN, somehow refuse io believe that the 
e.ie will affect riii; institutions. In the preface to an excel- 
M f cd\- !■■_■_ David Hreneman, "The Coming Enrollment 
:) Kvery Trustee Must Know." recently published 
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by the Association of Governing Boards, Robert Gale, presi- 
dent of the Association, wrote: 

"After looking at statistics on the dropoff in high school 
graduates for the coming years, I took an informal survey 
to see how presidents were planning for the decline. 
Much to my surprise, 1 found that almost every chief ex- 
ecutive queried found his or her institution would main- 
tain enrollments in a stable pattern for the next ten years. 
A few presidents mentioned that they dare not say any- 
thing to the contrary, for fear it would bvrorne a self- 
fulfilling prophecy." 
Another factor which will mitigate against increased sup- 
port for higher education is the attitude toward higher educa- 
tion itself that seems to be becoming pervasive in this coun- 
try. We've had lots of chatter over the years around the 
theme, "Is College Worthwhile?" and that is beginning to 
make an impression. More specifically, we have the attitude 
that what reaiiy is needed is technical. training to fit young 
people to serve as cogs in the wheels of thenewteohriology. 
We are all aware of the need for what could be described es- 
sentially as technicians, but I am concerned when I see 
bright young people opting for what is essentially technical 
training as opposed to advanced study in more theoretical 
subjects. 

These conditions affect state legislatures arid they affect 
the federal government. Indeed, I sometimes believe that 
aside from conditions brought about by demographics, they 
are nurtured by the federal government or at least by the cur- 
rent administration. 

I fail to see the elements of sound social policy in i an atti- 
tude that moves the federal government, so completely from 
responsibility for the support of higher education-— particu- 
larly as the world becomes increasingly more complex. After 
all, it was Herbert Hoover— surely no irresponsible spend- 
thrift—who stated (in his insugunii address in 1929), "the 
more complex the problems of the nation becc T le, the greater 
the need for more advanc^ instruction. 

the difficulties which beset our colleges and universities 
generally appear in exacerbated form .in the area of graduate 
education. Graduate educat ion actually is in a state of crisis. 
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Let me speak ['or a iiiuiiierit about two quite different crises 
whose effect on the quality of graduate education may be 
similar, f am referring to the crisis in the liberal arts as op- 
posed to the crisis in engineering. 

At one pole, wefind the distressing situation of doctoral 
study in the humanities and the social sciences. Here there 
are falling enrollments because of dramatically reduced erm 
plovment opportunities for graduates and severely curtailed 
financial aid for students. Internal morale in those depart- 
ments is low,, as is public esteem for some of what, they do. 

It is likely that in 15 to 20 years, we will see some improve- 
ment in the academic job market because of an upswing in 
undergraduate, enrollments. Thus one of the most painful 
problems for Ph.D. s in the humanities and social sciences is 
not likely to be a really, long-term problem — but we can't sit 
back and wait. As Bill Bowen pointed out in his report to the 
Princeton alumni last year, "maintaining a continuity of ex- 
cellent scholarship and research in all major fields of knowl- 
edge (is) . . . of paramount importance." 

Largely as a result of the current academic, employment 
problem, we are seeing a great many of our best students 
avoid advanced study in the humanities and social sciences. 
an .:! mHn - v suc ^ thipurtments fee! they are in danger of losing 
that "ciitica! mass"— the number of students believed neces- 
sary 1 1 j give a program breadth and vitality. The obvious 
temptation to admit students of lesser caliber in order to pro : 
tect the "critical mass" is a real danger to quality in such 
areas of study, as all of you know: 

At the opposite pole, engineering; computer science, and 
some of the.oiher hard sciences an,' experiencing a personnel 
shortage of disturbing proportions, especially personnel 
with advanced, doctoral-level training; Business and indus- 
try Ik. .c such an appetite for technicians that they are offer- 
ing baccalaureate graduates higher salaries and more up-to- 
date laboratories than universities can provide to faculty in 
these fields. The marketplace is thus "eating"— some would 
say, gobbling— "its seed corn." After the. current gn .v : ng 
season, there may be nothing left from which to produce next 
year's crop. 

Many departments" in the liberal arts welcome enrollment 
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of foreign stiidohts to help them maintain a "critical mass:" 
But in engineering we may have too many foreign students 
filling slots in programs where enrollments have had to he 
restricted because of a shortage of qualified faculty and up- 
to-date facilities, and where, indeed, to complicate matters 
further, we don't have an adequate supply of American 
students; 

Consequently, we have a situation in graduate education 
right now where too sparse an employment opportunity at 
one end of the spectrum and too lucrative an employment 
opportunity at the opposite end result in the same thing: a 
serious threat to the quality of the processes and products of 
graduate education. 

Another extremely serious threat to the quality of graduate 
education is the rising cost to students of their educations. In 
the last decade, all areas of graduate and professional educa- 
tion have suffered a combination of tripled tuition costs and 
sharp reductions in student aid. The financial pressure oil 
students has become tremendous. As fellowship programs of 
all kinds have been phased out, students have turned to 
borrowing. 

Even with the availability of guaranteed student loans, 
many students are accumulating huge debts even before they 
are out of school. A recent Chronicle tells the story of a 23- 
vear-old, second-year dental student at the University of 
Pennsylvania who has already built a cumulative debt of 
$47,000. including his undergraduate loans. More than. half 
of last year's dental school graduates had accumulated debts 
of at least $20,000. The average debt of UM-Golumbia fourth- 
year medical students is $19,000— and we're a fairly low tu- 
ition school. 

At the University of Missouri, we estimate that it President 
Reagan succeeds in eliminating GSLs for graduate and pro- 
fessional_students ? up to 3,000 such UM students will be se- 
riously affected. The proposed alternate plan, auxiliary loans 
to assist students (also known— with appropriate, if unwit- 
ting, irony— as ALAS!), with its fourteen percent interest rale 
and its requirements that payback begin almost immediately, 
will simply chase vast numbers of post-baccalaureate stu- 



dents right out of school: They will have no choice. Many of 
the best young minds; who have already fled the liberal arts, 
may soon avoid advanced education altogether. 

Thus far, I'm afraid, I have not alluded to a single problem 
afflicting graduate education that is not in some significant 
measure funding-related. Prom the entering freshman who is 
unprepared for college work and may never make it to gradu- 
ate school, to the newly-minted Ph.D. who can't find the 
teaching position he or she wants, the problems all stem 
from inadequate resources. One might draw the conclusion 
from this that the dilemma. of quality in graduate education is 
declining resources. But the problem is more complex than 
that answer would lead one to believe. Besides, it is unlikely 
that graduate education will see a vast infusion of new funds 
anytime in the immediate future. Hence it is up to us to de- 
vis i\ H PP ruat: ^ H ' s tu our problems that will provide other solu- 
tions. If we in aeademia do not take action, we will have poli- 
cies thrust upon us by a variety of conflicting outside forces 
intent upon pursuing their own welfare, not ours. 

Because the problems plaguing graduate education have 
risen over a period oftimo from a variety of sources I believe 
that those problems must hi 1 approached on three levels an 
institutional level, which, since it is within reach, is the 
most immediate approach; a cooperative level, which in- 
volves mutual efforts among institutions, particularly Within 
a given region; and finally, the national level, where we 
badly need an explicit, policy on graduate education, some- 
thing that many other developed countries have had for some 
time. Leadership for all these approaches must begin here; 
with you. Who better understands the needs of graduate edu- 
cation than you? Who can be more effective spokespersons 
iih its behalf? 

University presidents and chancellors have long told grad- 
uate deans that while they don't have much authority, they 
do have the capability of exercising lots of influence. I still 
believe that to be true. In one sense, the graduate dean can be 
the conscience of the administration with respect to aca- 
demic quality within an institution. But in your role as grad : 
uate dean von have other kinds of opportunities to provide 
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moral and intellectual leadership in your own academic 
communities: I call on you to exercise that leadership in the 
months ahead; 

The institutional level. Something that all graduate 
schools of ail universities should have is a clear sense of mis- 
sion. Each program, if it hasn't already, should articulate 
standards of quality with regard to program outcomes. A be- 
ginning, perhaps, is the joint policy statement on the accred- 
itation of graduate education issued in 1978 by the Council 
on Postsecondary Accreditation and the Council of Graduate 
Schools. 

Indeed, a large-scale program evaluation needs to be un- 
dertaken in every institution which has not had one recently. 
In many universities where resources have become critically 
short, such evaluations are occurring as a natural response. 
The University of Missouri is one such institution: Sys- 
temwide, on all four campuses, we have undertaken a thor- 
ough review of all programs, both graduate and undergradu- 
ate. Our four-part review criteria, generally stated^ include: 
current quality of the program; contributions of the program 
to the campus and the university; need for the program or 
activity; and financial^ considerations. 

Some sort of organized review process is essential as insti- 
tutions seek to manage retrenchment. There is much more to 
it than that, however. I mentioned earlier that public institu- 
tions have considerable difficulty in managing decline be- 
cause of constituent pressures. An organized review system 
will help. 

The cooperative level. But I want to suggest to you that 
this evaluation procedure is valuable not only to institutions 
who are having to cut their budgets. For the health of gradu- 
ate education as a system, institutions need to cooperate in 
an evaluation of the extent and quality of graduate offerings 
in a given region. 

Institutions within the same region can also, if they will, 
establish cooperative programs to maxim? their diminish- 
ing resources. Such moves might include the sharing of facil- 
ities, faculty, and equipment purchases. 

A particularly fruitful field for coopevation is in the opero- 
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t i tiii and maintenance of our research libraries., information 
Has increased to such an extent and costs have skyrocketed to 
the point where even the best endowed institutions simply 
cannot keep up ,v '»\ l i the responsibilities of being completely 
comprehensive. At the same time, new technology makes 
possible the sharing of library resources in a way hitheri J un- 
dreamed of: There is still much to be done organizationally 
to make it possible for universities to take full advantage of 
the new technology as a means of augmenting their library 
resources. University librarians naturally have a leadership 
role in developing such organizational structures and strate- 
gies, but graduate cleans could be playing a more significant 
role than they have to-date: 

Another way in. which institutions can profitably cooper- 
ate Is in the area of joint lobbying on all levels. Higher educa- 
tion has hover been its. own best advocate. Recently, I think 
we have begun to understand the potential danger of that. 
One o{ the most useful, things we can do for ourselves is jet 
business. _ industry., and governments know what we are do- 
ing that is valuable to their .interests and to society's as a 
whole. When I/Yank Press took the presidency of the National 
Academy of Sciences a year ago, he had this message for 
those involved in research: 

' "The scientific: community should organize itself so that 
the public knows better what it is the scientists are do- 
ing, why they're do in g it. (so the public) can share in the 
excitement of scientific discovery and see the connec- 
tion between a strong American science program and a 
healthy, well -feci, affluent country:" 
That advice applies as well to all of higher education, espe- 
cially graduate education: We need to educate the public 
continuously about what wo are doing and why it is impor- 
tant to (hem. And if we do this in a cooperative rather than a 
competitive spirit, we will protect our credibility and serve 
our own interests more effectively. 

We can, in addition, strengthen the lobbying efforts of our 
national associations by providing them with organized, re- 
sponsive support. In fact, many of us have made. special ef- 
forts of that kind in the last few months in order to help 
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counter some of President Reagan's 1983 budget proposals, 
and the One Dupbnt Circle people, it seems to me, are in- 
creasing their effectiveness. The headlines that you have 
been reading in the past few days about congressional re- 
sponse to the fiscal '83 budget reflect the succe. s of all of bur 
efforts, and should increase bur confidence. 

Cooperative lobbying efforts among public institutions on 
the state level may also be helpful to graduate education. 
State governments are generally interested in university re- 
search and development activities if we can demonstrate for 
them how the state will benefit from such research: The Mis- 
souri legislature, for example, has just passed a researcixsup- 
port bill which explicitly recognizee the relationship be- 
tween university research and economic development in the 
state. 

The national level. The kinds of problems I have been dis- 
cussing will be addressed, but certainly not solved, either by 
individual institutional efforts to shore up program quality 
or by cooperative effort among institutions tc share or try to 
increase resources. Universities simply cannot solve the 
problems afflicting graduate education by themselves. 

The products of graduate education— research, man- 
power, scholarship— are national resources. They are of par- 
ticular importance to business, industry, and government, 
who need them most. In light of that, I think it is reasonable 
to suggest that what we need is a national policy regarding 
graduate education. Such a policy might well bring a re- 
newal of purpose and integrity to advanced study and re- 
search, and would probably solve most of the problems 
plaguirig us now; particularly if we have also made sincere 
efforts to put our own houses in order. Many developed 
countries, as you know, explicitly recognize the function of 
graduate education in meeting their manpower needs, and so 
consider it quite reasonable to maintain a national graduate 
education policy... 

Let's consider for a moment the kinds of issues such a pol- 
icy might help resolve in our own system. It might, first of 
all, recognize the close relationship between graduate educa : 
lion and research by developing fellowship, assistantship, 
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and grant programs which take that relationship into ac- 
count. Generally speaking, except for grants provided by the 
National Institutes of Health years ago, the relationship be- 
tween graduate education and research has proceeded in this 
country on an incidental, unplanned basis. 

It might help us deal with the tangled and currently unreg- 
ulated .enrollment of foreign students in American graduate 
schools by developing a national approach, to .the numbers of 
foreign students to be admitted, their level of academic and 
language preparation, their tuition charges, their countries 
of origin, their fields of study, arid their residency status in 
this country during and after their graduate study. Such a 
policy could; for instance, improve the nation's balance; of 
payments by charging foreign governments more than the 
cost of education; In short, America could become aii ex- 
porter of advanced education; it is a product in demand, after 
all. and one which we are well-equipped to provide. 

A natmnai policy in graduate education could certainly 
deal with national manpower concerns by creating salary in- 
centives to keep good faculty in fields where there is a criti- 
cal shortage or by creating financial aid incentives to attract 
graduate students to (Miter fields of the greatest projected em- 
ployment nt;eds. 

And. finally, such a policy might even help relieve every- 
one's distress, regarding the employment problem of people 
who already Hold Ph.D.s in the humanities and social sci- 
ences by establishing re-training, programs or productive; 
ways to utilize their education as humnms/s. 

I am not so idealistic that I expect to see such a policy take 
shape immediately. There is a long tradition of indepen- 
dence in American higher education that has heretofore 
generally served us all very well. Nor do I believe that such a 
policy Could emerge without strong and intelligent leader^ 
ship from the academic sector. But these are extraordinary 
times for higher education, and they call for extraordinarily 
oi et live solutions to our problems. 
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University/industry Research Relationships: 
Myths, Realities, and Potentials," 14th Annua! 
Report of the National Science Board 

Caries E. Kruytbosch, Staff Associate 
On' ice of Planning and Policy Anab sif. 
.'imiona! Science Foundation 

! would tike to give you a preview hi sonic results from .i 
nctm-iai lovld - tn lv commissioned as background m i- 
'■'rud lor the National Science Hoard report on university 1 
industiv [">fan.h relationships. M T :s report is" currently in the; 
final page proof stage. ThcHiisn i' r.-^i.Tt Itself cannot be re- 
e\ised until the President lias trans'eiitted it to the Congress. 

There are essentially two reports coming out of the Na- 
houa! Science Foundation on tin 4 university-industry topic, 
hie will he the Hoard report, which will provide some his- 
a tv. a fairly comprehensive data analysis of the trends in the 
List 1!0 years, a look at the fe J .era! rolm and some guesses and 
speculations about the future of on i versity-industry relation- 
suips. The second report, [list now entering the printing pro- 
' i ' OuUns v spec s f \ dics commis uoned as back- 
ground materials lor the Hoard report. This volume will not 
he forwarded by the President to the Congress and, therefore, 
does no? have to be released by the President.. 

bVoause of limited time, i will pick some rather interesting 
• i-dif s i h it were generated m tho comse of the major na- 
'ional field study of university-industrial research relation- 
snips. This study looked at a sample ef seventy companies 
md forty universities: Something like four hundred relation- 
ships were examined: spanning a wide spectrum of types of 
ndat ionships and disciplines and industries. The portici- 
pmits on both suh's we- <"o interviewed concerning how the re- 
i no edeps ( , n about, hat then ecucrtations were what 
h- ir problems > .. a e. u oat the administrate* e mec nanism •. 
md legal questions and stumbling blocks were, successes 
eel failures, , and >oi on. A good portion of thnt data was ana- 
! y/ed ;uid w i 1 1 bp published in this ha' 'kgrmi nd report Son." 
•a de- most interest ing find inns hear on l;ev quest i< «ns aajoi;! 
• ' : • • r- ! - h r»d -it i< >n : > , • « s . 
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One of tlie must interesting questions concerned whether 
there were prior connections between the academic and in- 
dustrial participants in the relationships. In about one-third 
)[ tin J 40 c ases analysed for tins purpose a oner relationship 
between the participants had existed: A quarter of them were 
Consulting relationships. It would appear then that consult- 
ing relationships frequently result in subsequent research 
relationships. 

Who initiates the . relationships 7 . In two-thirds of die 
cases — and this was quite unexpected — the university was 
agreed by the participants as being the initiator of the ar- 
rangement: Companies took the lead in only about ono-'nfth 
of the cases. In the remainder, they were seen as mutually 
initiated 

Now these patterns of prior conditions and initiation char- 
acterized all the types of interaction studied, except for wrm' 
was called "general research support' ' — primarily iridustri. 
philanthropic luffs of money or research equipment to de- 
partments. Companies were slightly more likely than univer- 
sities to initiate these relationships and prior relationships 
were murh less i h evidence in the case of these philanthropio 
•rfis. 

What were t lie ni< 1 ; -"at ions offered by the part lei pants as to 
wliy they got invr •. these activities? The number one 

motivation for fin!- .!d academic research relationships 

mentioned in over . . , ee-quarters of the iiui est rial interviews 
jaiid this has been mentioned in one way or another by t!m 
previous speakers) is personnel (ic<]\iisiiini: or re( ru iltncnl . 
Companies are creating npport u nit ios to make early oounoe- 
l ii mis wiili blight i!f»\v graduate students ami ta.culty seem- 
li'-ts fro fit eiood departments. 

;\s von know, and this lias also been mentioned te lie 
« a her speakers, there i^ fierce reoru ii in mi! f nm pel \\ i< m in cer- 
tain fields and a permanent, competition ior 'lie hcsl peopl-- 
in ,i ! ! Melds. Von ma v. have heard of a heu onmpu tor soieui ' ■ 
f'li.I). v. lid showed ai S ( M\ . ( KH) ::: in Cahiornla, of course! 

Ph.D.s with recombinant UN? A aypermnee in the 
;n\m! science*" currently have their pick of ;n job oilers each: 



bren personnel acquisition. Much more research needs to be 
(lone o.ii this, looking at patterns of relationships, hiring rehi- 
■ i < > n ships t : we e n _ companies and particular departments 
arid the way they change. 

The I 'niversity's.numbfir one motivation hardly needs to 
he: mentioned, and that., of course, is the desire for new 
sources" oj research fu/uis For student support, equipment, 
supplies, and the like. 

The second most important aim of the corporations, in 
terms nt number of times mentioned in the interviews, was rj 
ivuidm'v on new science u/ul fec/inoJp^v. In about half of the 
cases (Ins was mentioned as a significant motivation. The 
traditional one-mi -one research grant or contract leverages 
(he industrial laboratory dollar. However, we arc seeing. an 
<n?r e ting increase in the use of collective arrangements be 
^ween one university unit and several companies. Examples 
• tor tile new microelectronic research centers arid the some 1 
what elder cooperative research centers often with govern- 
ment ; ; arti( mj: tion lledghug industry-wide arrangements 
witli many university units, like the Council for Chemical 
Research and the Semiconductor Research Cooperative are 
an :• nuon.mt m \.\ nature of the research landscape, These 
initiatives have been encouraged by recent federal changes. 
The. 1080 Department of justice clarification of antitrust; I 
;hink, cleared the climate a bit for these types of cooperation: 
The Department of Commerce is working further on facilitat- 
ing measures. 

Two additional motive's mentioned by 40 per cent of the 
corporate interviews were general support of technical exceJ- 
/e:w e and gain ucooss to university facilities, including oppor- 
tunities for education and training, adjunct, professorships 
acid personal excriam"? and .so on. Interestingly enough, onlv 
aboii? one-tenth of tr. - companies mentioned having become 
involved in research interaction in order to solve o problem or 
n*'t specific inforniaron unavailable elsewhere. 

The second and third most frequently mentioned acn- 
d uuie met i vat ions, and I think this matter was mentioned by 
:;v colleagues here, and mentioned by about a third was that 
■p'. J if-'?;"' sponsored research provides students exposure fn 
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vu; -.. rid research prof derns and prov : U'S better training for 
hi: Increasing number of graduates going into industry. 

There were very interesting differences in the corporate 
.:: : dern if. } uircepti oris of problem areas in the interaction 
>n cess. It should be said that academics were a lot more out : 
a>"ken in their perception of harriers. Corporate, managers 
; -nded to he liltle more circumspect. 

In 10!l per cent of the interviews at universities, pattmis, 
iri'risiri'x, propnY'ury rights arid prcinibricalion review wan 
>er :nv ed as pr oblems or barriers in university- industrial in- 
fractions. These were followed by HO per cent mentioning 
■<iitUtioi\al (Utterances in objectives and goals, adrninistrG- 
structures and \\ .0 frame.,. One-third saw personal atti- 
i\- n as a barrier. 

: 1 j' '■;<: -,;:st problems as seen through corporate ryes, lie 
n jns?; r :.'fionn/ 'rfi f )> "erices — in halt the cases: This was fob" 
n-svi'i! hv 4f) i"-; r:em concerned with proprietary. rights and 
»»-"p ■■' ; ;' afin/i vevirw. .Surprisingly, difficulties in arriving 
i ;■■ lit and licensing arrangements were mentioned in 
; -.K one-fifth of t ht corporate cases: about on par with the 
n.'-iiith iii.it mentioned geographical distance as posing a 

in ihe ;ie!d study report data is presented on the distribu- 
imi of policies and practices at about 40 campuses regarding 
.a teii ts and prior review as of mid i 98 1 . This is, .of course, a 
■pidiy oh -in'.: ing seene. Also interesting da- a is d: ; 'aved on 
».](» : ;d ince-ne inf a subset of about 20 uhivi for a 

■ ;uj)!' ; >)\ vears. which suggest' Miat such income, while rel- 
tivdh smail. : >: -iv he increasing, 
in conclusion, a strong message i? emerging from thes ■ 
:.••?'!•; • ! «. Huii »: . n versity-industnal connections involve 
\en; c[ relations 1 ) u;s" of different kinds. They are rarely one- 
h-a in nature. They are also historical and sequential: Cer- 
i : ■; uses' and companies have especially clos? relations 
:ir;. si" graduates; and thus they have alumni in manage- 
!-;. mi) :•[-, ed' university trustees, etc. As mentioned 
• tries*' pa'a deserve much closer studv. 
■ ne migh' gen» ndize that ihe formad rejaiionMup flows 
:i On- inn ■■- mai con tact; thai ore type n\ irderac inn ^/m-jr- 



atis another relationship. The initiatives may alternate back 
and forth between the company and the university. 

Let inn give you a little sequence that frequently occurs; A 
company wants sohie specific technical or scientific advice; 
perl ps oik erning Ms own n scan h program rod seeks out 
a pr: J 'essof as a credible, neutral consultant. While the pro- 
fessor is" providing his expertise lie sees the company doing 
some interesting things. In the field study then! .were some 
remarkable c asrs ot professors seeing companies doing nitcr- 
<' stm K tilings and breaking through one type of prejudice, 
' I \'^J. )r ! ) l n : SS()r .^ llIS SiH ' s ^Pj^rtunities for research and nego- 
tiates a resean n relationship. In this phase of the relation- 
ship the initiator is seen as rommg from the professor The 
u s( arc h proc reds apace and the com pa in tracks the research 
and. maybe utilizes it; hut cer'ainly will be watching the 
bright graduate students; and maybe offering them summer 
jobs and postdoctoral worn on the project; Some of the stu- 
dents may go io work for the eompanv. The web of contacts 
thus becomes denser and the cycle is repeated in future 
years. 

Kihaliy, a significant new development is the current effort 
by many large corporations to track these webs of their rela- 
tionships with universities. They are clearly moving to better 
tin :': i;-,:and and to better integrate their philanthropic ;ela- 
ti ai<:h:.-M with universities' together with their contract and 
Ri"-" • l ivi'ies. 



The View from Academia 

Kenneth H: KeJier; Vice President fc Academic Affairs 
University of Minnesota 

I thought that iii beginning a '.essipii of this sort in which 
there are several of us offering overviews, rather than trying 
to do justice to the whole topic. I would try to give you at 
least one view from academia ; n this question of university 1 
industrial interactions. It is a :irm I find has become very 
value laden these days and provocative on our campus, as I 
suspect it is on campus" of n any of the others of you here 
today: The values thai people read into that term, however, 
seem to go from one extreme fn annMci. and from one level to 
another. At my cw>: insti'Mam theMi i' the extreme that ex- 
op's^s great conrei 'i the th'-sr fc-'rsds of interactions be- 
;v ■•in industry anc . niv . .i-'v disruptive of the purpose 
nt ?iie university; the* th soue-now corruptive; that they 

compromise the mo'ep . u n e the university: At som- 
sub roso level thxs mig' - e< ompassr d in the vie*- 0 s at 

somebody is gr ir.g to ru,^' Vinnv.-: from -ill ei tcio. Sac':: v 
the view from - iue extreme 

At the otht 1 '- ■ ■ > •, . ...:.. IIUi - c: ; | ril i : j i s t i r t ; oi s argue ;h .1. these 
interactions will m crease the_ r /alue and use of our w is -cic 
the effect of the university. They will prr- a stimulus 
the institution to improve its : r,--n efforts : They will serv : , : «\ 
real need. But what well may be ■ '^deriving that position is 
the idea that the someone th:n e^afces money may be us Thus 
there a: e both the principled and (lie practical aspects of each 
view. 

1 . uspect that in this range of atti'ucles there is some truth 
in each: In fact: the.-- are interactions which have great dan- 
■ c r arni at the same :ime gre > promise, and the important 
tning as we approach them is to recognize that there are 
changes involved in ciesc new relations: Many of you are fa- 
miliar with the far:! that irrespective of the nature of the 
change, change is wry; very difficult at an academic institu 
[ion. I think it's \Voodrow Wilson who gets credited with 
having said thai changing a university curriculum is like 
me-, tog a gnr-eyard: the cb>ad have many friends. The diffi- 



cullies of changing ounicuhi are, indeed, very great and I be- 
lieve that part of what we encounter in dealing with this new 
interaction between industry and the university arises sim- 
ply because it (loos involve? change. 

Hut there? arc real dangers as well. Universities have al- 
ways boeii very protective of their virtue;. In the past, they 
accomplished this protection by minimizing their exposure 
in ;; : h*piatibn. It works, but it isn't always the most effective 
way if it simply, means staying out of sight and/or mixed 
(ompany. I think we are entering an era in which we are 
equally cognizant of the need to protect our virtue, but in 
which we have to figure (jut how to do thai while exposing it. 
I believe that characterizes, in feci, the challenge of future 
university-industrial relations, and that our ah'Hty to meet 
the challenge will stem, in large part, from m ly to rec : 

ognize our own identity and to preserve it, win,, making use 
of arid exploiting the opportunities to interact with industry. 
The question of identity in a collaborative relationship is 
ii important one: Let me give you an example from my own 
experience in multi-disciplinary research in the biomedical 
engineering-area: One of the tilings that people working in 
the niultidiscipl inary fields discover is that the best- work 
among investigators from different fields who come together 
on a particular problem arises from the synergy of the effort, 
the synergy inherent in a situation in which the collaborators 
bring a different perspective to bear on the same problem. 
Unfortunately, when they are very successful, as many have 
been., they try in the . next generation to create not the same 
conditions, but., in fact, the combination of all that they 
were. Thai is, they train interdisciplinary scieiV 1s to take 
the place of the niiiltidiscipl inary group that they themselves 
had been. 

More often than not. the result is a disaster. The conse- 
quence of blurring the lines among disciplines and removing 
the distinction is to eliminate the synergy, to eliminate the 
great value that comes from appro idling a problem from dif- 
ferent points of view . 

From I hat perspective, i believe that what we ought to be 
ioo'wiig for in university-industrial interactions: whether in 



training or in research, are ways in which each partner pre : 
serves its own identity, hot joins forces in a common effort. 
] think one of the best examples I know of in our own uni : 
iiv of how interdisciplinary collaborations have worked 
an my own department i h^nncal engineering, where 
• 1 navr two investigators Skip Scnven and Ted Davis each 
very well known in his own basic discipline. Scriven is a 
fluid mechanics expert. and has earned a reputation for over 
25 years in fundamental studies in fluid flow, particularly in 
recent years in flow through, porous media, very esoteric ma- 
terial. Ted Davis is a theoretical chemist, and in recent years 
has become very interested in interfaeial thermodynamics, a 
new and highly sophisticated field. These two came together 
about ten years ago and discovered that the problems in 
which they were interested were the problems that underlie 
the whole field of secondary and tertiary oil recovery, Thus, 
they have put together a multidisciplinary effort involving 
p.mdM:: J " .huhm! training, research, and outreach; one that 
OrinRs together practical interests of the oil companies 
; m __d .\:n:':: cental interests of university research; one 
\ v !'l :: ': .. t(j '0 students in very fundamental 

wcrk whil; j ;ng the nee Is of industry. Indeed, their work 
^ rv v ( i! w ,>ported by industry, because its applicability 
is obvious It is an example of the way in which the distinc- 
tion m purpose is maintained by the institutions but they can 
c o,;ie tog( ther i* t ; c ominon kind of goal I think u we arc to 
-an red in programs involving university and industry that 
'hi., kind of development effort is necessary. 

These same considerations apply when one addresses ciir- 
ii uluin development and cooperative programs between 
universities ars! hidustry. There has been in our university - 
«i nd I a iii m others— an emphasis on the part of industry 
in encouraging its own employees to increase their level of 
education, to take courses which are applicable to their pro- 
fessional assignments and certainly, increase their compe- 

l (, no<! in short, the U:,d of program !hat fits the definition of 

continuing education. 

However, people mus; motivated to spend their eve- 
nings and iveeksnids : 'i ':; extWi study and it is natural for 



tncm to expect a reward for their efforts—a graduate degree. 
Thus many industries will argue that when a person has 
taken, a sufficient number of credits, he or she should be 
awarded a master's degree. 

Now I believe that, in many cases, this represents a bad 
approach, a bad approach because it ignores the characteris- 
tics, the identity that should be associated with a graduate 
degree. A graduate degree program should not be simply a 
collection of courses, but a structured set of courses, provid- 
ing information in depth and focused gather than ran dom,_a 
purposeful group of courses aimed not necessarily at reward- 
ing additional work, but creating additional challenge, pro- 
viding additional perspective as well as additional informa- 
tion: Therefore, as universities attempt to accommodate the 
needs of industry, they must be careful to preserve the char- 
acteristics of the graduate degree program if they are to serve 
those needs appropriately. _ _ 

On the other hand, there is rb.->m for flexibility. I see the 
use of residency requirements., 'full-time residence require- 
ments. , s one of the great problem areas in providing gradu- 
ate degree programs for industrial constituents. While I uri- 
u TstcUifi w) v. underlies a residency requirement— the need 
i or m'-ereour- ^ with other graduate students for thoughtful 
interaction wu: 1 - f;road range of programs — I am not always 
sure that is: u^y r. ^omplishable through residency-based 
programs or b\ a r<?s.. lency requirement. I think there is room 
Uir J he uriiixrsiU in identify the reasonable purposes of a res- 
; '--j iv;;v i re meri '-iit to firid other ways of accomplishing 
triune puriliisv. . ' or example, I think there are ways of re- 
structuring courses and restructuring graduate experience in 
different time slots, scheduling regular courses in the eve- 
ning so that day students can meet with evening students 
during an evening class: Indeed, the gain is a mutual one. L 
making these adjustments, it is important to keep in mind 
the appropriate ends of the graduate experience and to exper- 
iment with other methods of achieving those ends. . 

There is: of course, on the other side of graduate education 
the question of research. I won't go too deeply into that, ex : 
cept to say that this university — as others— is now involved 



in a number of lnteractionswith wd uy Uiu; cover a broad 
range of programs, from industrial associates programs to 
bur Microelectronics and Information Systems Center, a sig- 
nificant multidisciplinary research and training center 
funded by a number of industries for the purpose of carrying 
out research that is initiated in the university, but satisfies 
the obvious interest of our local computer companies. We 
have also entered into agreements in which we use an indu • 
trial rrrrri as a broker to find funding for investigator initiated 
proposals in the area cf biotechnology. In this arrangciusui 
we get full funding for our research— and yield patent rights 
in return for stock equity. There are other arrangements as 
well and we are struggling with establishing guidelines to 
tf°_ vern hoVv ' tn °se are carried out in ways that are appropriate 
for. the university. 

in establishing tho: guidelines, we have identified the 
areas vvm <<h we believ e to be of greatest concern and have set 
some ground rules including the following: all research that 
goes into the university must be open; all research must be 
initiated within rather than outside of the university; no sin- 
gle company can control so much of our resources that it 
could s\ew the direction or balance of research in a depart : 
ment; 'here must be a mechanism for outside peer checks to 
sec; tlu-! the skewing does not, in fact, occur in the units in 
our university that are involved in such collaboration. We 
are also putting limits on the financial involvement of indi- 
viduals ar>. me university with particular companies. In this 
nay, we hope to bring about those kinds of coin borative ef- 
fort:, that meet both the legitimate needs of industry and the 
legitimate needs of the universitv. 



The View from Industry 

David L.. Dotuch, Corporate Manager 
Human Relations Development 
Honeywelj; inc. 
Minneapolis, Minnesota' 

I 1 . 3 ?*; i"i;mp . io discuss thci viiivv .from industry — 

. nuK ;! 1 j. i ^ u .l! 1u preacher wlio attempts to telj the history of cre- 
ation in a 20 minuti sermon. I can talk only about one view, 
from one person, in one industry, and let me preface it by 
ret:n ^ ns n ^. ()X ^ rienc( ' when I was completing my degree at 
the I Iniversity .of Minnesota. 

i was quite open about \\v fact that I wanted to work, in 
i ndustry. A professor very solemnly pulled me r one day 
and said, "I can't understand why you want to gtii a Ph.D.— 
if you're nut going to use it." That type of thinking we must 
address in this. session. Being "on the fence" between aca- 
demics and industry is an enjoyable experience— the reality 
is that you are suspect in both camps; To discuss the View of 
academics from industry we must consider two key con- 
cerns, or perhaps "obsessions" that affect the relationship 
between industry and academics. 

First, ! don't think anyone here can seriously doul dial we 
are in a time of crisis. We Ic.t : former Vice President Mori- 
dale address the product. 1 vji.v and economic issues we face as 
a nation. American industry's concern with productivity has 
become a long overdue obsession, reflected in the short term 
!?£ I.'?.': attention we pay to the Japanese, and in the long term 
by our looking to graduate schools and higher institutions to 
us _ ^ n A. l \ vva >' nut .productivity dilemma. We are 

looking for ways as an industry, and as a nation to c omoete 
maintain market share and retain our standard of living. 

The concern for productivity, however, is rooted in our 
need for new fornus of leadership. We know we inus 4 explore 
new models for leaders and new methods of management. 
Frankly, we are looking to academics— former and fuHire 
students to provide us with new ideas; theories, and direc- 
tions for managing a changer! workforce in a more produc- 
tive fashion. We recognize I hat .the time has never been better 
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tor industry to work c:<>c jpi:iat i vnly with higher educat oil to 
try to resolve the dilemma -of productivity. 

A second concern; in addition to productivity, is the need 
for even greater-advances in technology. Wo have just heard 
from Vice President Mondale thai our future relies heavily on 
increased technology. From industry's viewpoint, advanc- 
ing onr technology will require the type of cooperati ve rela : 
tionship we have been able to establish here In Minnesota 
between Honeywell and the University. 1 will toll you about 
that effort later, 

The National. Science Foundation recently completed a 
study which reported that technology that is used for greater 
productivity will provide twice the productivity increase; 
triple the growth rate and one-sixth as many price increases; 
We must continue to apply technology to our productivity 
problems in general, and academics must help us: 

I low do these two concerns affect the relatici'. .Kin between 
industrv and academic s : bet s look at technology first I 
Uoif t want to go through all of the dreary statistics; hut the 
shortage of trained scientists and engineers which we an? lac- 
ing todav is a national pioblem and one that is rapidly get- 
ting worse. In high technology companies, such as my own, 
naturally we are concerned because our future.is at stake. 

As vou know, engineering doctorates have fallen off 29 per 
CHjit in the last seven \ears. The starting salary for l Ph.D. in 
industrv is S4(U)0(). as opposed to the starting assistant pro : 
lessor's salary which > somewhere between $23,000 and 
S2o;()()ii; 

industry is concerned with the question of who is going to 
teach the scientists of the future? To be sure, we in industry 
must take some responsibility by having hired away a lot of 
key talent for our own purposes. Tna r s a problem industry 
must begin to confront, by ' "coming pail of trie solution, 
rather (ban continuing the po;tilqni. We must also find ways 
to encourage students, particularly women and minority stu- 
dents, to pursue technical degrees, and teaching careers in 
technical fields. 

In the last few years, initiatives have been made, not only 
by Honeywell but by other companies to try to pull students, 



^.F^ 1 :!!? .'a talented but disadv-jiitaged students, into engi- 
neering or technical fields. Scholarships, internships, grants, 
paid leaves art; available to encourage current students to he : 
come future employees unci current employees to become 
students again Industry working jointly with Universities, 
must try to insure a supply of talent for the future. 
. It has often been said that industry is preoccupied with the 
short term There arc signs at Honeywell, however, that 
short term concern is giving way to investments in long-term 
development programs. We are working with the University 
<>« Minnesota to sponsor an on-site Engineering Master's pro- 
gram. Faculty from the University teach employees after 
hours. We also use university faculty to update technical em- 
ployees' in special development programs. The University 
lias been extremely responsive in. working with us to develop 
these new programs, and together we are exploring new 
ways to increase the technical skills of our employees. 
As an additional concern, several national. studies indicate 
off i- •: automation and other technical advances will pro- 
<!:h an increased need for training and retraining, due to 
disp; (il miiout and the need to acquire new skills. We will not 
be ■ to complete all of the training which v ill he neces : 
sary. lh.ie is an opportunity, I think, for higher institutions 
of learning, working with industry, to devise Ways in which 
career redirection can be pursued by employees displaced by 
technological advances.. 

Kinally, in the area of technology; we have seen a number 
oi innovative relationships between industry and academics 
develop in die last few years. These relationships have re- 
duced sop-' of the traditional obstacles that have prevented 
research ; >een higher institutions and indust- One such 
obstacle h.is been the concern with publica: ; an Industry 
I: as— iii my view — been overly concerned with proprietary 
rights in the area of certain research, but rec. iv we have 
■»:en a number of breakthroughs that have innovat ivelv ad- 
Hressod the publication concerns of both parties. 

Another concern in the past h\is bean patent agi. miients, 
Recently there have been a nuinber of creative agreements 
between institutions and industry, nartioularlv at Harvard 



and Y;de resulting in joint pateim. -ed uew vemures which 
hold promise for future .joint itch v ities. 

I w.nit to talk briefly about industry's concern with the he 
ieiai bon between prbiiu? -ti vit \ md lijaHiTship. We Have 
heeii investing considerable > ^sources at Honeywell i:. r isit- 
i fat uIih ol rngnn cring /- bonis around the count! ' v e 
ap : concerned that engineering .Schools and technical .schools 
ti? i not prod u< g r • r s who ire trained for inaru gemei J 

positions in l ;.itiiro. Too many engineeri i1g-tec;hnU:al 

graduates enter industry able to perform technically; but 
unable to Assume pcisi t b>ii^ in' leadership. Given today's 
vvbrkforce, it is necessary to create u climate where people 
are vahien. achieve meaningful goals; and experience self- 
esteem This requires managers with more than technical 
i ■'. >in prteiti :e. managers who arc effective with people, 

Studies" doiie by advanced technology industries such as 
Mrui.-v w<-ll . have determined which leadership characteris- 
tic suotessfuik create a positive, productive employee 
Work environment. These stt ifi ic^s . done in close association 
with in.ivcisitv faculty, have banned ;he basis of our deveb 
up men t efforts: 

We need engineers and scientists who are effective be- 
, ...isc thev uuderstaod group process, . interpersonal dy- 
u. -aides; and psvcho!o ; ;\ . Technology advances so rapidly 
Ilia! while tie* "half life" of an engineer in technical ability 
;p n, \ )r V erv 1 sort. Ins or her ability to lead other engineers is 
•r a united, I sadership ability is. grounded jn an understand- 
ing \ tiuma i behavior that we think technically trained peo- 
; : . > must ob a-in earlier in the? r careers. We look to academies 
lor help in loveloping this understanding. 

As an ev.mple. we are currently i n vest i ng over half a luib 
1 >i] iloth; i -A* h vear m a program to develop the pooph 
■Tills"' oi imgineerc Working with the University of Mis- 
s. : , ■.• .» teach our engineers new methods of management. 
■ re si'-o interested hi programs like the Wharton School 
\!mrn : • • e t lareers avid t h o Saw Vork i adversity's Career 

■; aimiig hi hh:h:s: Tl^se are example ; where cooperation 
; ( : induslrv eel academics provides solutions in pressing 
!,. j:ji>i !■:!» probieihs. (As an aside. 'h- ohm. -' !or hiring 
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; • } : - iii ■ iiiiii>try li.is never be: a. I >et iei\ U'iI are seeing a rini- 
: i .■ f ; ii.ihge in attitude toward the Hiring hi Ph.U.s in our aoa : 
■ i. 'jiiii: environments. ) 

In cbiicliisioii. wht*f is needed tii encourage the successful 
i.iiopvnitinii thai is happening today? We must continue to 
.<(!i<;css atMiudihal harriers; t lit * time lias never heen cotter. 
induMrv's obsession with productivity and academic's coh- 
rerii with funding and cutbacks have produced a climate of 
mutual .self-interest in the service of joint goals. At Honiiv- 
vvell, for example I see a greater willingness on the part of 
managers arid executives to invest for the long term in aca- 
demic research . not only in terms of equipment and scholar- 
ship, but also ; i outright grants to institutions to address 
productivity and technology p rob! erns. Gur long term sue- 
< ess depends on the success of these joint ventures; 

in terms of changing attitudes, I think the kind of collabo- 
ration tli Lit results through such joint programs will mean 
that managers will be retrained in academic fields; there will 
be greater hiring < '" Ph.D.s, and increased use of academic 
faculty to teach ino .stry programs th.it. in the long term, are 
beneficial in addressing the needs industry is facing. 

Filially, I think industry must "back off" — as we s; v— 
from, evaluating relationships with academics, strictly n 
terms of return uii investment. In many quarters of industry 
the thinking maintains that if we fund institutional pro- 
grams, we should have some direct return. We now see a 
i.hahge in that thinking, and I hope that closer cooperation 
will elmib at" s .J. an attitude. 



Th Industrial Affiliate Program 

J ames G , S e f e r j s ,_ P rof e s so r 
Chemical Engineering 

University of Washington 

Thr perspective I can provide on issues ofihdiistrv uhiyer- 
~ ■ t v co )t)oriiivc programs bom an ni adenuo view point is a 
riiii It i -tac:c;to(i onr — first. as a faculty member who focuses re : 

: r< h efforts on material and spec ahead ly on polymers and 
their composites: second, as director of the industrial affili- 
ate program in Chemical Kngineerihg that facilitates one on 
nno interactions of faculty and students with their industrial 
counterparts: and third, as founder of the Polymeric Com- 
posites Laboratory, a recently established entity that is 
geared spec iiiea)lv to basic research undertakings in poly- 
mers and comp< csite;s with strong industrial participation 
and support . 

The Wuinnal Science Ponndat ion ; which sponsors our re- 
search project that focuses on crystalline polymers, is a good 
example of fiow a funding agency operates under the peer 
review svsteiu. After .submission, a proposal is then sent out 
• or "f •'. ien ;.n oeci scientists. If it is judged scin.ntificaljv wor- 
th dun the budgetary constraints, it is funded by the pro- 
:ic. ;oni its allocated annual budget. In order to encourage 
• .-••< r mdustn. ! v !ii'v ; r-at * Lations the National Science 
foundation breab'd the Industry I diiversity Cooperative Pro : 
lb '( ! j that p: : .ides add it ional funds to already existing 
programs In-* the Polymer Program to fund successfully 
peer-reviewed research projects that are undertaken in o »l- 
!ah' irMt ion w i ■ h i udustrv . 

My ■ * \ p • ■ i i • j 1 1 ce with the Pnlvmers and P 7 ; programs has 
i»'.»n 'juiie po-d h\ , . h; now gone thro., [h a project re- 

newifi as weli <\< a cicci'?,^ in tin; collaborating industry from 
i ieniides. ha-. to dm HuPoiit Co. of W'iirniugton , Deb The re- 
•a-areu .aiontwi from Hercule; : provided support both in 
! :ns ol n-.i!' a in is a nd i n t hi? pn 'idem did: mtion. He • -.'as also 
iusf rune'j.itai n- .mtti.ng manageuient com" utinent to die pro- 
ject le; well as carefully def i nin g the extent of participation of 
h ■ -.n-.i iii/ai i> a i . Commitment was made in terms of well- 



i haracierizeU samples, equipment, personnel time, and sup : 
plies. To further facilitate our ; interaction, the research scieii : 
list from Hercules was r -dsb appointed as affiliate professor in 
the Department of Chemical Engineering at the University of 
Washington. This appointment provided recognition to bur 
cooperation from both the industrial and the academic point 
of view for the 1 benefit of both. Our project was funded a 
( v ( v en- period and was successful. However, the departure 
of the senior research scientist to join academia on a perma- 
nent basis as weli as our shifting of interests to crystalline 
polymers other than polypropylene, provided the motivation 
to begin collaborations with other scientists. . 

As a result: a renewal proposal for the research project in 
collaboration with the DuPont company was submitted, to 
NNF and approved for a 3-year period. The senior research 
scientist from DuPont was appointed as affiliate professor in 
the Department of Chemical Engineering. I would like to 
riHMitinn soidp oi the benefits that can be derived both in 
teaching and research from the University's point of view. 
Dr. Vassilatos, my counterpart at DuPont, has lectured in 
courses (luring liis University visits as well as supervised 
,u id assisted students in their dieses. One of my Ph.D. stu : 
dents working on this project has spent time at DuPont work : 
lug under Dr, X'hssi latbs' direction. As a result of discus : 
sions, coordination, and interaction, cross fertilization of 
ideas in this type of project is now the norm rather than the 
exception . . . 

\s\ exper; ce with this project over the pas: * e years 
has been very positive: First, it provides an incen' ■ 3 for do- 
ing research with industry in an acacemic environment after 
going through the peer review process.. Thus, by having the 
project sponsored through the National Science Foundation, 
the cliche that industrially spo.nsored research i_s "more ap- 
plied" than fundamental is definitely eliminated. For young 
i tculty members who will be judged for promotion and even- 
llial tenure, this is significant. It strongly establishes the : r ac- 
ademic credentials while at the same time allowing them to 
interact with industry in a constructive and useful manner 
for their research growth. { think my counterparts in industry 



